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A NEW GENUS OP ANACARDIAClfAE^ 

FllED A. BAEKLEY 

University Fellow, Henry Shaw School of Botmy of Washington Umversity 
Assistafit in Botany, University College of Washington University 

Tho poorly understood species on wMcli this genus is based 
seems to liave been collected orginally by Sesse and Mo§ino in 
Mexico. The lirst published description was by A. P. de Can¬ 
dolle (Prodromus 2: 67. 1825) under the name Rhus FUicim. 
Following the brief description be says, “dicitur Tetlazian sed 
non est Totlacian Hern. mex. 153.’' In 1858, Turezaninow, 
working over tho plants of Galeotti, published OaleoUi 4006A 
as Rhus potentillaefoUa. Sess6 and Mogino described a plant 
under the name Rhv>s Tetlatziam in 1887. Prom the descrip¬ 
tions given, these three elements, Rhus Filioma DC., Rims po- 
tentUlaefolia Turez., and Rhus Tetlatziam Sess6 & Mog., ap¬ 
pear to bo conspecific. 

This plant resembles Rhus glabra L. in its staghorn-like 
stems and deciduous loaves which are imparipimiatoly com¬ 
pound with many leaflets, but the leaves are more densely 
clustered near the apex and tho leaflets are peculiarly rugose 
and crenato-lobed. The inflorescence is axillary, composing an 
open oomi)ound leafy panicle, unlike that of Rhus Coriaria L. 
and its immediate allies, in which it is a dense terminal thyrsus. 
Tho situation of the ovary on a column is vaguely suggestive of 
the condition in Anamrdium, and is found in no member of 
the genus Rhus. Tho Cotims, Mebopkm, Malosma, and 
Toxicodendron elements, which are often included in Rhus, 

‘Issued Mnreh 20, 1937. 
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have essentially glabrous fruits, while in the other menabers of 
Rhus, such as Rhus virens Lindh., the fruit is covered with 
short simple hairs intermixed with club-shaped acid-secreting 
ones, never long and silky hairs as in the plant under discus¬ 
sion. Considering these peculiarities—^the staghorn-like stems, 
the rugose crenate-lobed leaflets, the axillary panicles, the pres¬ 
ence of a torus, and the long, silky pubescence on the fruit—it 
seems best to treat this species as constituting a monotypic 
genus: 

Actustooheita Barkley, n. gen. 

Arbuscula. Folia imparipiimata; foliolae multae sessiles. 
Flores in panicula patula foliosa dispositi cum foliis appar- 
entes. Petala et sepala quinque plusminusve patula. Ovarium 
uniloculare in gynobase; stylus tripartitus. Drupa subae- 
qualis; villae praelongae molles subrutiles. 

Shrubs or small trees. Leaves compound, odd-pinnate; 
leaflets many, sessile. Flowers disposed in open, leafy, com¬ 
pound, axillary panicles, appearing with the leaves. Petals 
and sepals five, somewhat spreading. Ovary upon a column 
formed by the disk and partly adherent to the disk, one-celled; 
style three-branched. Drupe almost symmetrical, clothed with 
long, soft, reddish hairs. 

The generic name is from dxxtvog = ray, and - garment, 
referring to tho ray-like pilosity of the fruit-coat. Similar to 
Rhus, but differs in having axillary panicles, the ovary on a 
gynobase, long-villous fruit, and in other characters. 

Actinocheitafilidna (DC.) Barkley, n. comb. 

Rlvus FiUcina DC.^ Prodr. 2: 67. 1825. 

Rhus fiUcina DC. in A. DC. Calq. Dess. FI. Mex. Mo(;. & 
Sess6, 1 . 189. 1874; Hemsl. Biol. Cent.-Am. Bot. 1; 217. 
1880. 

‘ The citations, ‘^Ehus fliicina [M 05 & Sesse,] ex DO, Prod. ii. 67 , . . Tndox 
Kewensis 2 : 714. 1895, and '^Bhns dlicina Moc. & Sess4. A. De Candollo, Calq. 
Dess. PI. Mex, Moc, & SessS, t. 189 (1874).»» in Index Londonensis 5: 415. 1931, 
are probably dne to the inclusion of (ft. mex. ic. inod.) and ^'Ex fl. mex. mss. 
dicitur Tetlaaian ... in the original description by De Candolle (Prodromtts 2 ; 
67. 1825), a manuscript which apparently has been interpreted as being by Mo^ifio 
and SessA 
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Bhus potentillaefolia Turoz. in Bull. Soc. Nat. Mosc. 31: 
469. 1858; Hemsl. Biol. Cent.-Am. Bot. 1: 218. 1880, 
and 4: 21 . 1886, in nota; Engl, in DC. Monogr. Phaner. 
4: 383, pi. 14, figs. 11-12. 1883; Standi, in Contr. U. 8 . 
Nat. Herb. 23: 669. 1923, 

Rhus Tetlatziam Sess4 & Moq. PI. Nov. Esp. p. 47. 1887 
[La Naturalcza 11. 1 , App: 47], and ed. 2 , p. 44. 1893. 

Bhus tetlatziam, Sess 6 & M 05 . PI. Nov. Esp. ed. 2 , p. xi. 
1893. 

Bursera hipinnata (Schlecht.) Engl, in DC. Monogr. 
Phaner. 4: 49. 1883, in part, as to Rhus filicina in syn¬ 
onymy®; Hemsl. Biol. Cent.-Am. Bot. 4 : 19. 1886, in 
part, as to Rhus filicina in synonymy.® 

Toxicodendron potentilUfolium Kuntze, Rev. Gen. PI. 1: 
154. 1891. 

Shrubs and small trees with few staghom-like branches cov¬ 
ered with tuborculate leaf scars; branches ash-gray, glabrous 
below and densely pubescent at the apex, nude at base and 
clothed heavily near the summit with leaves; leaves alternate, 
rugose, imparipinnate, 9-33 cm. long, deciduous; leaflets 13 
to 29, sessile, broadly linear, to 6 cm. long, sometimes as small 
as .5 cm., hoary-tomentoso, lighter below, with revolute mar¬ 
gins, crenato-lobod, lobes usually cristate-pointed, apex more 
or less acute, base truncate; rachis naked, densely pubescent; 
flowers polygamo-dipecious, disposed in ascending panicles 

•While there is some room for doubt in the interpretation of plate 189 of 
A. Do Candolle’s * Caiques dcs Dossins, Mora du Mexique, de Mo^iilo et Sossd’ (pi. 
1), the depiction of the loaves, with basal, central and terminal pinnae alike, docs 
not Srtoin to fit the leav(*s of Bwreera hipinnata Engl., which are bipinnato except at 
the base of some of the cent ral pinnae whore they are tripinnate. On the other hand, 
my interpretation is that the leaves depicted are onco-pinnate, with the veins running 
from the lobes and sinuses, as in the specimens of Actinooheita fiUoina examined. 
Of the many leaflotH shown there are only three which might be considered bipin- 
nate, wid this 1 construe to bo duo to artistes license” during the (assumedly) 
hurried drawing of this figure. The staghom-like branch, smooth below except for 
the leaf scars, tomentoso at the apex, leaves in a dense apical cluster, the pubescence 
on the petiole and rachis, all are characters of Aatmooheita filicina and lend further 
credence to the interpretation of the figure as such. 

The original description of Mhus filicina DO., as **£'ructuis pHis violaoeie hirtus/^ 
leaves little doubt that this is the plant referred to rather than Bwrsera hipinnata 
which has glabrous fruits. 
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half as long as the subtending leaves and appearing with them; 
bracts linear to subrotund, persistent, pilose-hirsute; sepals 
5, deltoid-lanceolate, densely pubescent; stamens with thick¬ 
ened filaments longer than the ovoid anthers; pistil with 3-short 
styles, ovary on a torus formed by the disk, 1-celled, ovule ana- 
tropous; drupe almost symmetrical, villous, clothed with long, 
soft, violet-red hairs (pL 2). 

In the mountains of southwest Mexico (fig. 1). 



T-rPB: In aU probability the original material on which this 
species was founded no longer exists; but the species is based 
primarily on plate 189 of ‘Caique des Dessius de la Flora du 
Mexique, de Moqino et Sess§,’ 1874, and is typified by Pringle 
4752 (pi. 3), which is represented in the larger herbaria of 
America and Europe. 

JlEXioo: colL of 1791, ThaMaew Baetike ISOS (Pidd Mm. 834658); auBBKBRO: 
Acnltlapan, 1900 m., Oct 1936, Mrs. Gordon Ahkot 11 (Gray Herb.) j sbruh 10 to 
15 feet, mountains above Ignala, Oct. 4,1900, 0. G. Pringle 9164 (Mo. Bot. Gard 
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Field Mus. 120458, IT. 8. Nat Herb. 881912, Gray Herb.); Oaxaoa: Cafioo del 
Tomellin, Bstaeion de Almoloyas, Sept 29, 1907, 0. Conaatti S019 (Field Maa. 
225784, N. Y, Bot Gord.); District of Nocbistlan, Ouesta de Henaudilla, C. Con- 
mtti 4247 (D. 8. Nat Herb. 1082288); Ouesta de Nochixtlan, 2000 m.. May, 1899, 
F. GonaaJes 4" C. Coneatti 9S7 (Gray Herb.); six miles abcee Dominguillo, Oct 3, 
1893, E, W. Nelson 1593 (TI. 8. Nat He^., two sheets); six miles above Domin- 
guillo, Oct 20, 1894, E. W. NeUon 1825 (N, T. Bot. Gard., TJ. 8. Nat Herb., Gray 
Herb.); limestone ledges, Tomellin Cafioa, July 31, 1894, C. 0. Pringle 4752 (Mo. 
Bot Qard., Field Mus. 100356, N. T. Bot Gard., Brooklyn Bot Gard., Philadelphia 
Acad. Nat Sci., XJ. S. Nat. Herb, no number, 1418075, 989910, Univ. CaL 109836, 
Gray Herb.); Nov. 27, 1895, Caeo. # Ed. Seler 1419 (N. T. Bot. Gard., Gray 
Horb.); Rio Soco, Noealtopec, alt. 3100 ft, “Poison to the toud!^” September 21, 
1895, Eoo. Luoius C. Smith 777 (Gray Herb.); tobbla: Tohuaoan, June, 1905, C. A. 
Pwrpus 1236 (Mo. Bot Gard., Field Mus. 192813, N. Y. Bot Gaid., Univ. Cal. 
138091, Gray Horb.); Tlacuiloltepec, May, 1909, C. A. Pwrpus 4065 (in part) (Mo. 
Bot. Gard., N. Y. Bot. Gard., Field Mus. 276600, Gray Herb.); Tohuaoan, Sept, 
1911, 0. A. Pwrpus 5702 (Mo. Bot. Gard., Univ. Cal. 162034); Tohuaoan, Aug., 1905, 
J. N. Ease, Walter Hough 4- J. H. Painter 9967 (N. Y. Bot Gard., U. 8. Nat Herb. 
453462, Gray Herb.). 
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Explanation op Plate 

PLATE 1 

Actwooheita fZiolna (DC.) Barkley 

Beproduction natural si 2 e from plate 189 of A. I>eCandollo*s ‘Calquoa dcs Dos 
sins, Flora du Mexique, de Mo^lflo et SessA’ Tho original is a blueprint oC the 
duplicate copy of plate 189 of MosiHo and Sess6 given to Dr. Asa Oray by DoCnn- 
dolle, and is listed in the “Enumeration d’aprds l^ordro dos num6ros“ as *^'Rhu8 
filiolna 2. p. 07.'' As it is probable that tho origlnnl material on which the si^e- 
cios was founded no longer exists, Aotinocheita fillcino must rest on tho and 

Sess6 plate. 



'Vnw. Mo. JiOT. Clutj)., Voij. 19;i7 
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Explanation of Plate 

PLATE 2 

Aotinocheita filioLna (DC.) Barkley 
Fig. 1. Flower, X 14, from Purpua 1236, 

Fig. 2. Longitudinal section through a staminate flower, X 14, from Ptirpus 
1236, 

Fig. 3. Longitudinal section through pistillate flower, X 14, from Pringle 4733, 
Fig. 4. Terminal poition of a loaf, X .7, from Primgle 4732, 

Fig. 5. Pistillate flower with petals and sepals removed, X 14, from Pringlo 4733, 
Fig. 6. Leaf, X .7, from Pringle 9164, 
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ExplanAT io^r or Plate 
PLATE 3 

Aotinochcita filicwa (DC.) Barkley 

From specimen collected by C, G. Frmgle, 47105, on limostono lodges, in Tomolliu 
Canyon, Oaxaca, Mexico, altitude 2,500 Ct., July 31, 1894. This specimen is typical 
of the species. 





N V'AV C)I{ OTHERWISE NOTEWOETHY APOCYNAOEAE 
OF T ROPIOAL AMEETCA. 

ROIIIJUT I! WQODRON, JR 
III taith Miswuri, HotaweaJ Gardoi 

i'lnji sor in Hit Ifinn/ tthaw Sdiool aj Jiotanii oj Washvngton 'Univenifif 


Pliimeriopsis ifnsby & Woodsou, gon. nov. Apocynacearum 
(IMimi(‘rioi(l(‘ao-IUniH(‘i‘ioa('-(/{M-l)orh)ao). Calyx {^partitas in- 
lus miillisquaiiK'llij'orn'!, laomiis subaequalibus fbliaceis. Co- 
lolla salvoi'formis iiiajuscala, Inbo cylindrico faacibus panic 
iudalo il)i(in(‘ scpiamas 5 dontiformcs villosnlas gerente, limbi 
IcbiH laio ol)liquo(|u(‘ obovalif) palcTitibn&. Antberao band con- 
nivpnlos (‘Kap])(Midi(*nlatn(‘ f)arvao apioo minate appendicu- 
laia(‘. Ovarium 2-(*ari)(>llatmn apocarpnm 2-4-ovnlatnm, noc- 
(ario aiituilaii mnltifido. Pructus baecatns.—Arbnsenlae, 
foliis all<‘rnaHs, inflorpscciiHis racemosis plnrifiovis ant ler- 
minalibns ant lalt'ralilnis. 

Typo six'oioM: P. Ahouai (U) Enbby& Woodson. 

Plraneriopsis Ahonai (L.) Ensby & Woodson, comb. nov. 

J/mufl/L. Sp. Pl.od. 2. 303. 1762. 

Ccr/;p/<7w///V/anBK.Nov.Gen.3: 225. 1839. 

A/ioan/(L.) A. DC. inDO. Prodr. 8 : 344. 1844. 

Thev<’rta nUida (TIBK.) A. DO. loc. eit. 345. 1844. 

PlunieHopfiis is nndonbledly closely associated pbyloge- 
notically with ThevHia, but Hio rolativoly fow points of diver- 
g(*nc*c arc of oonsidorablo morphological importance. Chief 
of ihoH<‘ is found in Hie nature of tho fniH, that of Theoctia be¬ 
ing (lofinitoly drupacoous, with a thiclc, woody ondocarp, while 
that of j/a/>.s/.s is ossoiitially baccate, with only a thin, 
incmbrana(*(*ous (‘udocarj). Tho mcsocarp of both genera is 
v(My fleshy and brilliant red in color, as well as highly toxic. 
The S(‘Cond important criterion is found in tho structure of the 
corolla, that of Tlievefm being infnndibuliform, with slightly 
sprc'adlTig lobes of about equal length to tho tube, whereas that 
of Pbmniopm is typically aalverform, with proportionally 

' Ittsiud M.u<h 20,10,17 
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shorter, sharply reflexed lobes. PUtmeriopsis is evidently a 
monotypic genus. 

Tonduzia macrantha Woodson, spec, nov., arboresoens ca. 
8 m. alta; ramnlis gracLlilms hiconspicue lonticollalis; foliis 
ternatis superne opposilis longiuscule iiotiolalLs oblongo-ellip- 
ticis apico longiuscule aeutoque acnminatis basi cuueatis in 
petiolis decurrentibus 10-18 cm. longis 2-4 cm. latis finne mcni- 
branaceis supra aliquid nitidulis subtus opacis omniiio iiilabor- 
rimis; petioh's 1-2 cm. longis glabris; inflorcscontiis lormiual- 
ibus irrogularitor cymosis plurifloris foliis multo brcvioiibus; 
pedicellis 0.5-0.7 cm. longis glabris; bractois ovato-dcltoidcis 
minimis; calycis laciniis ovato-deltoideis I’otnndatis margino 
undulatis 0.1-0.125 cm. longis subfoliaceis glaborrimis intus 
eglandulosis; corollae salvorformis coloro albidae tubo 0.7 cm. 
longo basi ca. 0.125 cm. diametro mctionte extus glabro ini us 
puberulo, lobis late oblongo-dolabriformibus apico rotundatis 
0.9-1.0 cm. longis patulis extus glabris intus basi puborulis 
caeterumque glabriusculis; stamLnibus valde inclusis, anllieris 
0.175 cm. longis glabris; ovariis ovoideis ca. 0.08 cm. longis gla- 
berrimis nectarium annulare ca. ter suporantibus; stigmate 
0.15 cm. longo ,* foUiculis crassiusculis falcatia 10-12 cm. loiigls; 
seminibus ignotis. — Guatemala: qubzai.tbnango : second- 
growth wooiand, Volcan Zunil, alt. 5500 ft., July .'10, 1934, 
A. F. Skutch 871 (Herb. Missouri Bot. Garden, typk, Herb. 
Arnold Arboretum, isottpe). 

This species is distinguished by the magnitude of th(‘ (lowers 
which are two to three times larger tlmn those of the previously 
described species of the genus, recalling certain re])res(>nia- 
tives of Tahcmaemonimia. 

Kauwolfia indecora Woodson, spec, nov., fruticosa allitudine 
ignota; ramis ramulisque teretibus juventato minutissiuK' 
puberulis mox glabratis maturitate bone lenliccllatis; foliis 
ternatis subsessilibus ovatis apice acute acuminatis subcau- 
dato-acuminatisve basi obtusis 0.9-2.5 cm. longis 0.15-1.2 cm. 
latis in verticillo subaequalibus membranaceis supra glabris 
opacisque subtus minutissime puberulis; petiole vix 0.05 cm. 
longo glanduligero; inflorescentiis 1-3-floris folia subaequanti- 
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bus; peflicellis 0.1-0.3 cm. longis; calycis laciniis ovato-lancoo- 
latis aiigusto aetiminatis 0.1-0.15 cm. longis puborulo-papil- 
latia; corolla baud visa; drupis subgloboso-subroniformibus 
inoonspicuc onmrginatis 0.6-0.8 cm. longis 0.7-0.9 cm. latis.— 
CohTA Rica: Catalina, all. 2000 tt., June 29, 1928, i7. E. Stork 
3M0 (Tlerb. Field Museum, tyfb). 

Very closely related to B. Alpkotmana Muell.-Arg., of Cuba, 
but dibliuguislied by its nearly isophyllous, subsessilc leaves, 
which are minutely puberulent beneath, and its larger drupes. 

Vallesia antillana Woodson, spec, nov., fruticosa glaberrima 
3 ni. ])lua minusve alia; foliis alternatis petiolatis ovato- vel 
obovato-ellipticis basi obtusis vel late cuneatis apice acumi- 
uatis vel aeulis rariusve obtusiusculis 2.5-8.0 cm. longis 1- 
3 cm. la (is subcoriaceis; petiolis 0.4-0.7 cm. longis; appendici- 
bus stipulaceis minute dentiforraibus deciduis; inflorescentiis 
irrcgulariter dichasialibus lateralibus folia ca. dimidio 
ae(iuantibus flores parvos albidos 3-12 gerentibus; pedicellis 
0.4-0.5 cm. longis; bracteis minute ovato-deltoidois deciduis; 
calycis laciniis ovato-trigonalibus acuminatis 0.07-0.1 cm. 
longis; corollae tube 0.6-0.7 cm. loiigo basi ca. 0.125 cm. diam- 
etro met lent e d('inde paulo augustato faucibus paulo ampliato 
ibiqne staminigero extua glaberrimo, limbi lobis oblongo-ol- 
lipticis obtusis 0.45-0.5 cm. longis patulis, alabastro anguste 
ovoideo-cylindrico; autheris subsessilibus ovoideis ca. 0.1 cm. 
longis Omni no inclusis; ovariis ovoideis ca. 0.1 cm. longis gla- 
bi‘i.s, stylo 0.3-0.35 cm. longo; stigmate capitato apice breviter 
2-lobo 0.05 cm. lougo; drupis oblique angusteque obovoideis, 
semine cum endocarpo diiro ca. 1 cm. lougo.—Fi/)niuA: thickets 
on Key West, April 13,1896, A. TL Curtiss 5620 (Herb. Mis¬ 
souri Bot. Carden, tyvb). 

Vallesia anlillana is widely distributed in southern peninsu¬ 
lar Florida, the Bahama [slands, Cuba, Hispaniola, and ])or- 
haps others of the Antilles. Tt has long been confused with 
V. glabra (Cav.) Link, which is distinguished from our species 
by a much smaller corolla (0.5-0.7 cm. long), the proportionally 
shorter lobes of which are broadly conical in convolution, and 
narrower, usually elliptic-lanceolate leaves. 
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Vallesia flexuosa Woodson, spec, nov., arbort'sccns ailalx't 
rima; foliis allernatis petiolatis obovato-oblougis apico acute 
acnminatis basi late obtusis subtruncatis 6-14 cm. loiigia 2.5 
4.0 cm. latis membranacois; potiolis 0.5-0.7 cm. longis; ap- 
pondieilms stipulaeois iiiinuto doiitilorinilms persistontibua; 
infloroscentiis irregulariter scorpioideis, pedmiculis seeoii 
dariis brevibus sed valdo maiiifestis nmlto brevioribus <|iiam 
foliis flores parvos albidos 8-14 gorentibus; pedieellis 0.O-0.4 
cm. longisj braetcis parvis ovatis deeiduis; calyeis laeiniis 
anguste ovatis anguste acnminatis 0.1-0.15 cm. longis; corollae 
tnbo 0.8-0.9 cm. longo basi ca. 0.1 cm. diametro metiente deiudo 
paulo angustato fancibus ampliato ibique staminigero, limbi 
alabastro anguste ovoideo-cylindrico, lobis oblongo-ovat is 
anguste obtusis 0.3-0.4 cm. longis patulis; antlieris subses- 
silibus ovoideis ca. 0.1 cm. longis omnino inclusis; ovariis 
ovoideis ca. 0.1 cm. longis glabris; stigmate capitate a])iee 
brevissime 2-lobo ca. 0.05 cm. longo; fructibus ignotis.—OosrA 
Bioa : bois des collines de Zarcera, alt. 1550 m., Doc. 21,1924, 
A. Brenes 4J56 (Herb. Field Museum, type). 

Apparently most closely related to V. Bailey ana, of central 
Mexico, but differing strikingly in the much larger leaves and 
smaller flowers. 

Vallesia Baileyana Woodson, spec, nov., fruticosa glaber- 
rima altitudine ignota; foliis alternatis petiolatis oblongo-laii- 
ceolatis apico acutis basi obtusis 6-9 cm. longis 1.2-2.0 cm. latis 
firmiter mombranaeeis; potiolis 0.7-0.9 cm. longis; appendici- 
bus stipulaceis minute dontatis persistentibus; iutlorescentiis 
subumbellatis plorisquo dichotomis inulto brevioribus (piam 
foliis flores modiocres albidos 8-20 gorentibns; pedieellis 0.15- 
0.4cm. longis; bractoisminute ovato-lanceolatis dc'eiduis; ealy 
cis laciniis anguste ovatis acutis 0.08-0.1 cm. longis; corollae 
salverformis tnbo 0.9-1.0 cm. longo basi ca. 0.1 cm. diauiet ro 
metiento, faucibus paulo inflatis ibique staminigeris, lobis ob- 
longo-ovatis rotundatis 0.5-0.6 cm. longis patulis; autheris 
ovoideis ca. 0.1 cm. longis omnino inclusis; ovario ovoideo ca. 
.0.1 cm. longo; stigmate subcapitato obscure 2-lobo ca. 0.06 cm. 
longo; fructibus ignotis.— Mexico : sonora : Naoapule Canyon, 
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near OuayiiiaH, March 30,1934, L. H. Bailey s. n. (Herb. Mis¬ 
souri Hot. (lardeu, type). 

I’ho alTinities of this speeios with F. fexuosa have already 
been iudicatocl. Both are closely allied to T’’. montava Urb., of 
Hispaniola, which is distinguished chiefly by corolla-lobes 
nearly equalling the tube. 

Allomarkgrafla Brenesiana Woodson, spec, nov., fruticosa 
volnbilis alto scandens oinnino glaberrima; ramulis crassius- 
culis teretibns bene lenticellalis; foliis oppositis suBorue rarius 
ternatis petiolatis oblongo-ollipticis apioe breviter subcaudato- 
acuniinatis basi late obtusis rotundatisve 8-12 cm. longis 2.0- 

3.5 cm. latis subcoriaceis su])ra, nervo medio basi inconspicue 
glanduligero, potiolis O.H-1.0 cm. longis; inflorescentiis later- 
alibus aut subtomiinalibus cyinoso-compositis flores majus¬ 
cules aut gilvos aut albidos 6-12 gerentibus; pedicellis 1.2- 

1.5 cm. longis; bracteis minute ovatis caducis; calycis laciniis 
ovatis vel ovato-lanceolatis acutis 0.2-0.25 cm. longis intus 
multisquamolligeris; corollao infundibnliformis tube proprio 
1.3-1.5 cm. longo basi ca. 0.15 cm. diametro metiente, faucibus 
conicis 2 cm. longis, ostio ca. 0.8 cm. diametro metiente, limbi 
lobis oblique obovatis 2.0-2.5 cm. longis patulis; antheris 
omnino iuclusis oblongo-ollipticis basi obtuse 2-lobatis glabris; 
ovariis oblongoideo-ovoideis ca. 0.25 cm. longis glabris; noc- 
tariis 5 compresso oblongoideis ca. dimidio brovioribus quam 
ovariis; follicnlis ignotis.— Costa Eioa: alajitela : bosque 
(Mit re La Balsa y Cataractas de San Ramon, alt. 850 m., Oct. 12, 
1925, A. Breues ir>09 (Herb. Field Museum, type). 

This si)ec'ies is very closely related indeed to A. ovalis (Mgf.) 
Woods., which may be distinguished by its broader foliage with 
more' abrupt acumination, and particularly by the corolla 
throat, which is (‘ssentially cjunpaniilate, and broader than the 
conical throat of A. Brenesiana. The same species has been 
found by Br<'ne8 at two additional localities in the environs of 
San Ramon: “Entre La Balsa y Los Angeles, prfes La Paz ca. 
de San Ramon,” alt. 980 m., July 30,1926, Brenes 4912 (Herb. 
Field Museum); Los Angelos de San Ramon (Finca Johans-, 
son), April 14,1928, Brenes 6127 (Herb. Field Museum). 
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AUomarkgrafia subtubulosa Woodson, spec, nov., fnilicosa 
volubilis 10-15 m. altitudine atlingens omnino glaborriina; 
ramulis crassiusculis bono lenticellat is; foUis oppositis pMi- 
olalis laie ovalibus apicc lato obtnsis vcl brevissinu' laloquo 
acuminatis basi lato obtusis 8-12 ciu. lougis .'1-5 cm. lalis cori- 
aceis, supra noivo medio basi mulliglanduloso; petiolis 0.8- 
1.2 cm. longis; infloroseentiis ant laloralibus ant subterminal- 
ibus ut vidotur simplicibus (pro genoro raro) floros 8-12 spo- 
ciosos gilvos gerontibus ,* pedieellis 1.0-1.2 cm. longis; braclois 
minute ovatis seariaoeis persistentibus; calycis laciniis oval is 
lato aoutis rotundatiave 0.2-0.25 cm. longis minute papillatis 
squameUis subquadratis multis; corollae sublubulosao tubo 
2.0-2.5 cm. longo basi ca. 0.2 cm. diamotro metiente ca. in(>dio 
staminigero doindo paululo ampliato, ostio ca. 0.25 ctti. diam- 
etro metiente lobis oblique obovatis 1.7-2.0 cm. lougis f)atuli8; 
antheris oblongo-ollipticis basi obtuse 2-lobatis 0.6-0.65 cm. 
longis glabris; ovariis oblongoidois 0.35-0.4 cm. longis miuutis- 
sime papillatis; neetariis 5 compresse oblongoidois ovario ca. 
dimidio brevioribus; follicnlis ignotis.— Costa Rkja: alaj uki.a : 
bosquets, collines pr6s de San Ramon, alt. 075-1000 m., April 
21,1927, A. Brenes 5457 (Herb. Field Museum, type). 

The type specimen is somewhat fragmentary, as far as the 
inflorescence is concerned, and it is not possible to prove coxi- 
clusively that the inflorescence is simple, but should such be 
the case it would be an anomaly for the genus. The subtubidar 
corolla is not strictly conformable with the original characters 
of AUomarkgrafia as well, although the aflinity of A, svhlnbu- 
losa with such species as A. Brencsiana Woods., A. phinirriar 
floraWoodH., and A. ooalis (Mgf.) Woods, is quite obvious. 
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Inteoductioit 

TIxe present study was made with at least twp objects in 
view: to work on a problem which would 3deld results of a 
practical taxonomic value, and to straighten out one of the 
many puzzling genera concerned particularly with the flora of 
the Rocky Mountains and the West. Mertensia is a genus in 
which the entities have been much confused, particularly by the 
earlier authors on the flora of the West. Since the time of 
Gray’s ‘Synoptical Flora’ numerous species have been de¬ 
scribed with too little attention given to the tremendous varia¬ 
tion which may occur within a single colonj'^ in the field. Fur¬ 
ther, the genus is one which does not lend itself to a straight¬ 
forward enumeration of characters by which entities may be 
dinrerontiated. Characters, which may seem fairly definite in 
the laboratory, may often be broken down or minimized by 
study of plants in ilie field, or variations often found within a 
single colony which will help to solve puzzling relationships. 
Conversely, a study of a mass of material in the field may show 
that cert ai n species or varieties seem to be quite distinct. Even 
with study in the field and of a large suite of herbarium speci- 
men.s in tii(> laboratory entities within the group, to no small 
extent, must be left to the judgment of the student of the group. 

An attempt has been made to delimit the entities involved so 
that their distribution would coincide with that of similar en¬ 
tities in other groups, where such procedure could bo logically 
followed. The publication of a monograph of this genus does 
not mean finality or that with it interest in the group ceases. 

^ An iiLvosiigution cariiod out at the Mibsouii Botanical Garden in the Grad.uate 
Lahoiatory of the Henry Shaw School of Botany of Washington TTniversity and sub¬ 
mitted ns a thesis m partial fuirUlment of the requirements for the d^ee of doctor 
of philosophy in the ITemy Shaw School of Botany of Washington University. 
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There are still several imperfectly known and unsatisfactory 
entities which need further study both in the field and in the 
laboratory. 

Manuals, floras, or other works in which species or varieties 
of Mertensia are given, often without synonymy or bibliog¬ 
raphy, are not cited in the text of this pai)er unless such cita¬ 
tions are necessary for bibliographical reasons. It is felt that 
such citations would indicate acceiitance of the various entities 
as delimited in those works, which is generally not the case. 
The more important publications are to be found in the generic 
synonymy. 

The key to the species and varieties, as herein defined, is in 
no way an attempt to present a phylogenetic synopsis of the 
genus; but it is mainly an artificial key, which it is hoped will 
aid in the ready identification of the several taxonomic entities 
recognized. Some specific and varietal names will key out in 
different places, thus covering individual variations. Geo¬ 
graphical lines have been used quite frequently; it is believed 
that these, as delimited, will be found to be sound. 

Histoet 

The first species belonging to the genus Mertensia to bo de¬ 
scribed were M. martUma, M. virginica, and M, sibinca. They 
were, however, treated by Linnaeus under the generic name 
Puhnonaria. Hill was the first t o question the generic relation¬ 
ship of these three species and erected the genus Pnenmai la, 
in 1764, to contain them. This generic name has been r(‘jccled. 
Roth, in 1797, described Mertensia and assigned (o it one spe¬ 
cies, M. puhnonarioides (=^ M. virginica). This generic naitie 
has been conserved over the earlier one. 

The next work of importance in which species of this genus 
were treated was that of Lehmann in 1818. lie treat ed the pre¬ 
viously mentioned species, as well as three others which had 
been described in the meantime, as lAthospermuw. Between 
the time of Lehmann's work and that of G. Don in ‘The Gen¬ 
eral History of Dichlamydeous Plants,’ in 1838, several more 
species were described by Pursh, Nuttall, Torrey, and James, 
all assigned to the genus Pulmonaria. In addition, three more 
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generic names were proposed or mentioned. Don, in 1838 for 
the first time, treated most of the previously described species 
under ilfet/ewsio. A. DeCandolle in the “Prodromus,” in 1846, 
continued the use of the name Mertensia, accrediting to the 
genus niueteen species, ten of which were North American. In 
the period between DeCandolle’s treatment in the ‘Prodro- 
mus’ and that of Gray in the ‘Synoptical Flora,’ in 1878, 
two more genoia weie described to contain species of Merten- 
na. Only a few more species, based on North American mate¬ 
rial, were added. Two short papers by Q-ray appeared between 
1840 and 1878, and foj' American species are the most import¬ 
ant for the period. In the ‘ Synoptical Flora, ’ G-ray maintained 
seven species and three varieties. This treatment well illus¬ 
trates the diflieulty that was had with the genus at that time. 

Since the time of the ‘Synoptical Flora’ a great deal of col¬ 
lecting, exploration, and floristic work has been done in the 
West where the genus is most abundant. This has brought 
together a great mass of material and with it has come the 
descriptions of numerous species and varieties. Greene, Nel¬ 
son, Bydberg, Piper, Heller, and Macbride have accounted for 
the majority of the increase; a few entities have been described 
by other botanists. With the exception of Macbride, these 
authors have, for the greater part, described the plants in con¬ 
nection with studies on the western flora. One of the most re¬ 
cent contributions to the literature of the genus is a paper by 
Macbride entitled “The Time Mertensias of Western North 
America.” This was the first attempt at a comprehensive re¬ 
view of the western species since Gray revised them for the 
‘ Synoptical Flora. ’ In so far as Macbride was conversant with 
the difficulties to be encountered with the American borages 
his revision is of interest and is the best treatment of the genus 
up to that time. II is further of interest that Macbride knew 
many of the plants of which he wrote from field experience. 
The main disadvantage of the work is that he did not see 
enough material nor did he work that which was available to 
him carefully or critically. To these faults errors are due 
which might well have been avoided. 

Since the publication of Macbride’s paper, not a great deal 
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has been done with the North American species except for a 
few descriptions of new material and a shoi’i pajier by John¬ 
ston (Contr. Arnold Arb. No. 3, pp. 83-87. 1932) in whicli sev¬ 
eral entities are critically discussed. 

t 

MoitPiroLocsv 

Calyx .—^A few valuable characters are oiTcred in th<' calyx. 
The structure, whether divided almost to the base or campaun- 
late, will separate a few species from the others, but this char¬ 
acter is not always consistent. The shape and size of the lobes 
are of value in a general way and are specific in a few entities, 
even though they show much variation within species. 

Corolla .—The differences to bo found in the corolla are of a 
good deal of value. The relative lengths of the tube and the 
limb^ provide a convenient method of separating groni)s in 
both the low and the tall species of the section Enmertensia. 
This character probably also indicates close relationship 
among species. In species which are di- or possibly t riniori)hic 
both conditions may prevail. Size of the corolla can be used 
to some extent but it is often subject to much variation. Some 
species which have large flowers early in the s(‘ason may pro¬ 
duce very much smaller ones later on in the season. In sonu* 
entities the flowers continue to increase in size through the f)e 
riod of anthesis. The presence or absence of fornic(‘s is of 
value in the separation of a few species. The lack of fornic(‘8 
may indicate a fairly recent species. The presence or absi'iice 
of a ring of hairs or of scatt(‘rod hairs in t he tube of th(‘ corolla 
is of some use in a general way hut of little or no use itj a spe 
cific way. As a character it is to be warily uae<l b<‘caus(‘ both 
conditions sometimes occur in the same inflorescence*. (*am- 
panulate corollas seem to be constant and where found ar(‘ of 
value. Coloration is of no value; it is usually blue, hut flowers 
lacking the blue color are not uncommon. 

Unfortunately the nutlets do not seem to T)r(‘S(‘nt 
the specific characters so often found in other members of the 

‘For eouTonlenee the “limb” in usecl ihiougboul thie monograph to signify that 
portion of tho corolla above the forniccs although, lochnically, this ie (1ivi(l<>(1 into 
throat and limb. 
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Boraginacoao. A few tendencies are manifest, but in only a 
few species do the nutlets show characters of unique value. 
Evidently in many species they are shed before they are com¬ 
pletely ripe for mature fruit is rarely seen. Many of the 
smaller western species are inconspicuous after the flowers 
have fallen aud consequently are seldom collected in the fruit¬ 
ing stage. The nutlets of specimens taken in immature fruit 
usually lose their shape or are crushed in drying. 

Inflorescence .—The characters of the inflorescqnce are dif¬ 
ficult of precise description and definition. In some species 
the branches of the inflorescence elongate with age to a marked 
degu'e; in otheis thei*e is veiy little or no elongation. 

Stamens .—Size and shape of anthers are of diagnostic value 
in a few species; in most species the size is fairly constant. 
The filaments are of some little value. A few species ai’o set 
off from the others by having the stamens included in the 
corolla-tube. 

The style presents little of specific value. In some 
species it is di- or possibly trimorphic. 

Gynohase .—The gynobase is difficult of examination but 
seems to present little of s])ecific value. 

Indument .—The pubescence furnishes easily examined and 
obvious ch aract e rs for diagnosi s. 11 is not a fundamental char- 
acter even though it has been mdely used as a specific difiEer- 
onoe. The position, type, and abundance of the pubescence 
seem to be fairly constant and can be used to advantage in 
some species; in other species and varieties, notably those 
allied to M. panic ulaia, the pubescence presents a character 
which must be warily us<'d. In entities where position and 
character of the indumont seem to bo constant, within limits, 
full advantage has been taken of it. 

Leaves .—The shape and size of leaves are of some diagnostic 
value, but in some ai)ecics are subject to a large range of varia¬ 
tion. A tendency for the loaves to broaden with age is manifest 
in most species. A fairly constant character, but again one» 
which is not absolute, is found in the venation of the leaves 
which will divide the species roughly into two groups. 
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Venation .—^Whether or not tlxe caulino Icavt'S liavc lateral 
veins visible is a general character of value in the separation 
of the genus into two groups. The tall siicoios (see Ix'low) 
usually have distinct latonil veins in the (*auline leaves wliile 
the low species do not. There is intergradation in this char 
acter, so it is not absolute or constant. 1’lie character of the 
venation is concomitant with the time of flowering and the 
habitat. 

Ttme of flowering and habitat .—The tall species, which usu¬ 
ally have lateral veins in the cauline leaves, generally flower in 
the late spring or in the suinnier and arc usually found in moist 
and fairly well-shaded situations. The low species, which 
usually do not exhibit lateral veins in the cauline I('av'es, gen¬ 
erally flower in the eaily spring and are to b(‘ found in drier 
more open habitats unless they occur at high altitmles wlnm 
they of necessity flower latei’ and are often found in moist sit¬ 
uations. Some species may be somewhat limited in altitudinal 
range, others are quite co8mo])olitau. 

Stems .—Two groups of the Euraortensia maybe set apart by 
the height of the stems: one group, having tall stems and lat¬ 
eral veins in the leaves; the other, having low stems and usu¬ 
ally without apparent lateral veins in the cauline leaves. The 
character is empirical and intergradation betwc'on the two 
types is complete. 

Roots .—The roots are usually large and fleshy, with numer¬ 
ous small fibrous roots. In some s])ecie8 tin' und<‘rground |)arts 
seem to be essentially rhizomes. In a few species the root is 
very much shoi*tened and may be almost round. 

PlIVLOOENY 

Thephylogeny of the genus Merfen.<tia in North Ann'rlca is 
appa,rently very complex. Among some species it might be 
possible to trace a fairly logical course of their evolution, but 
in the greater number of the species no such course can bo 
■traced with any degree of accuracy. Speculation on their 
phytogeny, while it would probably be interesting, would be of 
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no great value. It is fairly safe to say, however, that the rela¬ 
tionship between the entities is probably reticulate and not 
lineal or dendroid. Relationships and some probable phylog- 
eny will be found in the discussion of some of the entities. 

While ii is not always possible to bring into juxtaposition 
those species which seem to be closely related, an attempt has 
been made to group species according to their affinities, thus 
having closely related groups together. This is true particu¬ 
larly of the section Eumertensia which contains most of the 
species, the sections Steenhammera and Neuranthia each con¬ 
taining a single species. 

Genebio Relationship 

Mertensia, so far as the author is aware, has no very close 
generic allies. Pidmonaria, to which certain species of Mer- 
teusia were referred for a longtime, is near Mertensia in facies. 
No species of that genus are known from the New World. 
Johnston, in his treatment of “The Old World Genera of the 
Boraginoideae,” states of Anoplocaryum that it “appears to 
bo a close ally of Mertensia” That monotype is not known to 
the author. 

In its tribal relationship Mertensia has been treated in es¬ 
sentially two ways. Bentham and Hooker, in the ‘ Genera Plan- 
tarum,’ placed it in the subtribe Lithospermeae of the tribe 
Boragene. Oiirke, in Engler and Prantl’s ‘Natiirlichen Pflan- 
zenfamilien,’ included it in the tribe Lithospermeae of the sub¬ 
family Borras?inoideae. Johnston, both in his treatment of 
“The Old World Genera of the Boraginoideae” and in his 
“Syuo])siR of the American Native and Immigrant Borages of 
the Subfamily Boraginoideae,” placed Mertensia in the tribe 
Eritrichioae. The author is inclined to accept the latter dis¬ 
position of the genus as more nearly correct. 

Speoibio Concept 

In the present study an attempt has been made to delimit the 
entities in such a way that they would bo most logical and use¬ 
ful, although it is recognized that the species are not of uniform 
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value. The course followed, it is thought, is a conservative 
oue. The line of demarcation is, in many instances, difficult 
enough to draw and becomes increasingly so with further divi 
sion. The ditferences between certain s[>e<'ies, while not clearly 
and sharply definable, aio most evident when their often dis 
tinct hut intaugil)le facies are taken in conjunction with mor¬ 
phological characters. The species, as here delimited, will in 
most cases be found to have ranges similai tothoseof sp(‘<*ies in 
other genera which have developed in the same region and 
under similar conditions. Among the varieties heie main¬ 
tained are many which, biologically, would seem not to ludong 
in the same category. Some of them may have a natural rnugi* 
of their own, either distinct or within that of the species, and 
be distinguishable from the species on minutae of morphology. 
Others are sporadic, having no natural or lirnitc'd range of 
their own, and are distiugnisbable by sporadic cliarnelers. 

OeOGKAPTXICAL DiSTU IB tIT 10 N 

In North America Merlemia has its greatest eoneoniration 
in the western half of Colorado. Some twenty entities oecmr 
there, many of which arc also found in the tloristieally t^dated 
Uinta and La Sal Mountains in Utah. From Colorado the gen 
eral range of greatest density extends west and northward. 
A second and smaller center of distribution o<*curs in northern 
Idaho and ad,jacent areas of Montana, Wyoming, Washington, 
and Oregon, 

The majority of the entities are found in or nol vi'ry far r(' 
moved from the mountains, in the low hills. A few are typi 
cally plains plants hut extend into Ihe lower elevations of the 
mountains. The break in the continuity of Iho monniains, 
which occurs across Wyoming and north of the Uinta and sonlh 
of the Wasatch Mountains in Utah, marks the boundary line 
across which some northern species have not eross(‘d and also 
the northern limit of some southern species. In that region, 
and in other similar regions, some entities are found to bo in¬ 
constant in their characters, even more so than elsewhere. 

Species and varieties occurring in the high mountains of 
Colorado are often found across the plains region in the high 
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mountains of Wyoming and Montana. Such distribution is 
well known in other genera. 

Our knowledge of the Siberian species of Mertensia is still 
too fragmentary to permit discussion of their relationship or 
comparisons of the distribution areas with those of America. 

IIjLUSTBATIONS 

Line drawings have been propaied illustrating the more dif¬ 
ficult or interesting of the species. The drawings were made 
natural size and reduced in reproduction. Species vary greatly 
in size and consequently the amount of reduction varies. The 
drawings were all prepai ed by Dorothy D. Wynd. 

Aoknowledoments 

This study has been carried out at the Missouri Botanical 
(larden whore the splendid library and herbarium were at all 
tiiiK's placed at the disposal of the author. For these privi¬ 
leges and many others ho is indebted to the Director, Dr. 
George T. Moore. Above all the author wishes to express his 
sincere appreciation aud thanks to Dr. J. M. Greenman, Cura¬ 
tor of the Herbarium of the Missouri Botanical Garden, for 
his invaluable assistance, encouragement, helpful criticism, 
and time, which were given without stint. To Dr. Ivan M. 
Johnston, the author is much indebted for many critical sug¬ 
gestions. To those in charge of the many herbaria, who have 
so fre('ly loaned of the material in their charge, the author 
wishes to express his gratitude. Much assistance in many 
ways was rendered by the author’s wife. 

Abbreviations 

The herbaria from which material has been available for 
study and from which speciinons are cited in this monograph 
are indicated by the following abbreviations: 

Herbarium of the New Mexico College of Agriculture and 
Mechanical Arts (AM); Herbarium of the Academy of Natural 
Sciences, Philadelphia (ANS); Herbarium of the University 
of Arizona (Ariz); Herbarium of Brigham Young University 
(BYU); Herbarium of the University of Colorado (C); Her- 



26 


ANNALS OP THE MISSOTTBI BOTANICAL QAKUEN 


[Voi. 24 


barium of the Carnegie Museum (Carnegie); IlerbainuTU of ibe 
California Academy of Sciences (CAS); Ilerbarium of Cor¬ 
nell University (Cl); Ira W. Clokoy, bis personal berbarium 
(Clokey); Dudley Herbarium of Stanford University (Dudley 
Herb); Herbarium of the Field Museum of Natural History 
(F); Herbarium of tbe Colorado Agricultural Colb'ge, Fort 
Collins (FC); Gray Hei’barium of Harvard University ((1); 
Herbarium of Kansas State College (K); Herbarium of tbe 
Boyal Botanical Cardens, Kew (Kow); Ilerbarium of tbe Mis¬ 
souri Botanical Carden (M); Herbarium of the University of 
Nebraska (N); Herbarium Greeneauum at tbe Univmsil;^ 
of Notre Dame (ND); Herbarium of the New York Botanical 
Carden, tbe Torrey Ilerbarium, and the Britton Ili^rliarium 
(NY); Ceorge E. Osterliout, bis personal berbarium (0); Her¬ 
barium of the University of Oregon (Ore); Herbarium of tbe 
State College of Washington, Pullman (P); Herbarium of 
Pomona College (Pom); Rocky Mountain Herbarium at tbe 
University of Wyoming (Ry); Intermountain Herbarium at 
the Utah State Agricultural College (U); Herbarium of tbe 
Umversity of California (UCal); Herbarium of tbe University 
of Idaho (UIdaho); Herbarium of tbe University of Montana 
(UM); Herbaiium^ of the University of New Mexico (NMex); 
United States National Herbarium (US); Louis 0. Williams' 
p^sonal collection (W); Herbarium of Willamette University 
(WiUm); Herbarium of the Botanical Cardou and Academy of 

Science, Leningrad (USSR), types of Siberian species, not 
cited. 

Taxonomy 


OBNEUTC SYNONYMY AND DIOSOItll'TION 

Mertensia Roth, Cat. Hot. 1: .‘H. 175)7, rouse, red mu>n ; 

Sin S'’ ;J72. ia‘18; A. DC. in 

DC., ^odr. 10: 87-9.1. 184(5; Cray in Proe. Am. dour. Sei. and 

I'’l- Oolo. 

101. 1874; ^ay in Proc. Am. Acad. N. S. 10; 52-51, 1875* 
Benttamfe Hooker, Cen. PI. 2: 857-858. 1876; Cray, Svn. FL 

339. 1884; Coulter, Man. Bot. Ry. Mi. Reg. 262-263. 1885; 
Curke in Engler & Prantl, Nat. Pflanizenf. 4®*: 119-121, 1893; 
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Bi'itton & Brown, Ill. FI. N, Stales and Canada 3: 59-60. 1898; 
Rydberf? in Mom. N. Y. Bot. Gard. 1: 335-337. 1900; Howell, 
FI. N. W. Am. 490-491. 1901; Biitton, Man. FI. N. States and 
(^anada, 771-772. 1901, and ed. 2. 1905; Rydberg in Colo. Agr. 
Fap. Sla. Bull. I FI. Colo. 1100: 289-292. 1906; Piper in Conlr. 
B. S. Nat. Herb. [FI. Wash.] 11: 476-480. 1906; Robinson & 
Fernald in Qiay’s Man. Bot. ed. 7, 685. 1908; Nelson in Conlt. 
& Nelh., Man. Ry. Ml. Bot. 420-423. 1909; Piper & Beattie, 
FI. N. W. Coasl, 301-302. 1915; Wooton & Standley in Contr. 
TJ. S. Nat. Herb. IFl. N. Mex.] 19: 541-542. 1915; Macbride in 
Conlr. Gray Herb. N. S. No. 48: 1-20. 1916; Rydberg, FI. Ry. 
Mts. and Adj. Plains, 730-736. 1918, and ed. 2, 730-736,1131- 
1132. 1923; Johnslon in Contr. Gray Herb. N. S. No. 70: 46. 
1924, and No. 73: 66-67. 1924; Tidestrom in Contr. U. S. Nat. 
Herb. [FI. lllah and Nev.] 25: 465-467. 1925; Skutch, Ann. 
N. Y. Acad. Sei. 32: 1-52. 1930; Rydberg, FI. Pr. and PI. Cent. 
N. Arn. 671-673. 1932; Vielorin, FI. Laurent. 456-457. 1935. 

Pulmouat in Ij., Sp. PI. 135-136. 1753, in part; Michaux, FI. 
Bor.-Ani. 1: i:51-132. 1803; Pnrsh, FI. Am. Sept. 1: 130-131. 
1814, and ed. 2. 1816; Nuttall, Gen. N. Am. PI. 115. 1818; 
Eaton, Man. Bot. N. Am., ed. 7,467-468. 1836. 

Lithotypcrimm of authors, not L., Lehmann, Asperif. pars 2; 
289-297. 1818; Png. 1: 26-27. 1828; in Hooker, FI. Bor.-Am. 
2: 86-87. 1838. 

PiK lima I Id Hill, Veg. Sysl. 7: 40, pi. 37, fig. 1, a-h. 1764, and 
new ed. 1824; Brillon & Brown, Til. FI. N. States and Canada 3: 
59. 1898; 11 ow('l I, FI. N. W. Am. 491. 1901; Britton, Man. FI. N. 
Stales and Canada, 771. 1901, and ed. 2. 1905. 

Ca.sitdia Dnniortier, Com. Bot. 21. 1822. 
dfi ciiliawiiK ta Reielib., FI. Germ. Exoura. 337. 1831; Turc- 
zianinow in Bull. Soe. Nat. Moscow 14: 241-251. 1840. 

Platgiicmo Schrad., Tad. Sein. Hort. Getting. 1835; Linnaea 
11: Intl.-Ber.89. 1837. 

Winkletia Reiehb., Nom. Gen. 236. 1841. 

7/'/ppo(77o.s’.'?MW? Hartm. exLiljainLinnaeal?: 111. 1843. 

(V ) iiilliofJn^ Ludwig, Defin. Gen. 5. 1737, ox 0. Kuntze, Rev. 
Gen. Pl.pt. 2; 436. 1891. 

Glabrous or pubescent caulescent perennial herbs with fleshy. 
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fusiform, rhizomo-like or conn-like roots. Loaves entire, lin¬ 
ear to cordate, sessile or petiolato, alternate. one to 

many from each root, decumbent to erect, usually unbranched 
below the inflorescence, 0.3-17 dm. tall. Tnflor<‘H(*(Mice a la-? or 
congested, ebracteate, unilateral, modili(‘d scorpioid cytiK', or 
with the lowest flowers often single and subtcnided by h'aves, 
often becoming panicled in ago. Calyx r)-parl(‘d, occasionally 
campanulato, often accrescent. Corolla tubular, inrundibuli- 
form or campanulate, the expanded limb’ exceeding or (‘x- 
ceededby the tube, wither rarely without fornices in tlu* throat 
alternating with the stamens, blue, occasionally whil<‘ or pink. 
Filaments attached below the throat, the anthers e\.s(‘rted or 
included. Stylo shorter or longer than the coi-olla, in sonu' di- 
or trimorphic, the base often dilated slightly; the stigma (uitire 
or obscurely lobed. Ovary 2-celle(l, each c('ll 2-lohe<l. Nuthds 
4, or by abortion fewer, attached laterally to tlie gynobasc' from 
one-fourth to one-half the distance above th(> base to tlu* a]»(‘x 
of the nutlet, the point of attachment usually ('h'vnted and 
twisted to one side, open or closed, usually rugose or ])(‘ct inat(dy 
rugose, coriaceous or in M. marilma smooth and shining, 
utricle-like. Gynobase® subtending the uutlcds of 2 uiuMiual 
pairs of lobes alternate with the nutlets and ofbm intruding 
between them. 

Typo species: Mertensia virginica (Tj.) Pers. {Mcrlvni^ia 
pulmonarioides Roth, Cat. Bot. 1: 34. 1797). 

KKY TO TIIK SUCTIONS 

A. NutloiH amooili, utriclo-likc; procuiiiboiil plaiila of Iho hp« ahorc nntl anil 

marshoa...Hcdiou I. Sti kniiam mfih. 

AA. Nudots rugopo, not ufriolo-liko; inoatly om*t or na<*ou<liiij» inlond plniila. 

B. Corolla not diviiloil into a lubo and a limb, campamilnto, 10 aim, or Icsa 

.Moptioii 2. NumANTiiiA* 

BB. Corolla dividod into a fubo and a limb, not campanulato, usually 10 mm. 

^or more long or if shorter tlion the division into tube and liinl) well pro 
nomicod.Heetion Ib PjUMKitTKNHrA. 

Section 1. Stbenhammeba (Roiehb.) Gray in Proc. Am. 
Acad. K S. 2: [whole series 10:] 52. 1874, as section. 
(Changed to Stenhammaria.) 

* See footnote on p. 20, 

*cf. Moore, J. A. Morphology of tho gynobaao in Mertomia, Am. Midi, Mat. 17: 
74&-762, 1936. 
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tiieenliammera Eeichb., FI. Oenti. Exciirs. p. 337. 1831, as 
ffcnus. 

Nutlets smooth, utricle-liko; leaves thick and fleshy; pro¬ 
cumbent plants of the sea-shore and salt marshes. 

A singlo Hpwies. J. M. mmitima 

Section 2. Neueantjua, n. see.^ 

Nutlets rugose; corolla not divided into a tube and a limb, 
cainpanulate, 10 mm. long or less; roots conn-like, usually 
rounded, small; caulino leaves with lateral veins. 

A siiiglo spocios. 3, M. "bella 

Section 3. Eumbeteusxa Gray, l.c. 

Nutlets rugos(‘; corolla divided into a tube and limb, not 
campanulato, usually more than 10 ram. long, if less then defi¬ 
nitely divided into a tube and limb; cauline leaves with or with¬ 
out lateral veins, 

KEY TO HUROIKS ANTI) VAEFRTIBS OF RBOTION EITMBETENSIA 

X. PluiilH usually with jiromintuit lateral reins in the caulino leaves; stems 
UHually 4 dm. or moio I all (1-37 dm.); normally flowering in late spring 
niKl in llie siimnior; mostly oceurriiig in moist shaded situations. (XX 
on page 31.) 

A. Liml) of the corolla longer than the tube; loaves usually acuminate. 

(AA oil page 31.) 

P. Anthers 3.7-5 mm. long, usually curved, 
c. Calyx-lobes 5-7 mm. long, acute; plants of wostem Washington 

. 6* M, platyphylla 

<*e. Calyx lobes 2.5-4 mni. long, obtuse; plants of western Oregon. 

. Oa, M, platyphylla var. mbcordata 

PP. Aiilhors raioly exceeding 3 turn, in length, usually straight. 

B. Kutlels n)Uh long Hubspiiiose proccHses; pubescenco of both loaf- 

surfaces appressed; calyx-lobes glabrous. 3. M, EoAiwoodiae 

BB. Nutlets without long subspiuoso processes; pubehceiice of the lower 
surface of the leaves spreatling or none, that of the u])peT sxir- 
faco appressed or none, raroly spreading; calyx-lobos glabrous to 
densely ymbesc<‘nt. 

Y. Tjoaves pubescimt at least on one suiface. 

0. Tioaves pubescent on both surfaces. 

D. Pubosceuco of lower surface appressed. 3. M, Eastwoodiae 

' Neuranthla, n. sec., nucellis rugosis; corolla in tube et limbo non divisa, usque 
ad 10 mm. longa, cumpanulata; radico parva orbiculata subtuberosa; foliis eaulinis 
cum nervis lateralibua. 
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DD. Pubescence of the lower surface s])readinpr or none. 

E. Plants occurring only noith of tho 42n(l parallel, not 
in Colorado, Now Mexico, ITlah, Arizona, or Nevada. 

F. Cauline leaves lanceolate or ovale; calyx pubescent or 

glabrous on the back; plants from Quebec and Iowa 

to Alaska, s<aith to Montana and Washington. 

. M. panio^fHata 

PF. Cauline leaves linear to narrowly elliptic; calyx gla¬ 
brous on tho back; plants of Alaska and Yukon.... 

. da, M. paniculata var. alaslana 

EE. Plants oeeuning only south of the 42nd parallel in Colo¬ 
rado, New Mexico, Utah, Arizona, and Nevada. 

G. Pubescence of both surfaces of the loaves and of the 

pedicels spreading; leaves oblong-lanceolate to el¬ 
liptical. 7. M, toyab(n;tw 

GG. Pubescence of both surfaces of the leaves not spread¬ 
ing; leaves not oblong-lanceolate to elliptic. 

H. Calyx not accrescent, margins densely ciliate, backs 

pubescent or glabrous.5. M, franciscana 

HH. Calyx accrescent, margins not densely ciliate, backs 

glabrous. 8o, M, ariaonioa var. mhnuda 

CO. Leaves pubescent only on one surface, 

I. Leaves glabrous above. 

J. Calyx-lobes acute, accrescent.. .4h. M, paniculata var. horeaUs 

JJ. Calyx-lobes obtuse, not accrescent. 

. I^CL, M, ciUata var. m'bpu’besoens 

II. Leaves glabrous below. 

K. Calyx not accrescent, margins of the lobes densely ciliate 

... 6, M, franoisoana 

KK. Calyx accrescent, margins of lobes not densely ciliate. 

L. Plants from south of tho 42nd parallel. 

. 8c. M, ariaonhoa var. suhnuda 

LL. Plants from north of the 42nd parallel. 

. dh, M, paniouXata var, hoTidhn 

YT. Leaves glabrous on both surfaces, 

a. Calyx campanulato, lobes shorter than the tube. 

b. Cauline loaves rapidly reduced upward; fornicos none or in¬ 

conspicuous; plants of Idaho. 10, M, campanulata 

bb. Cauline leaves not rapidly reduced upward; fornicos coii- 
spicuous; plants of Colorado, Utah, and possibly Arizona. 

#. Corolla 13-20 mm. long; base of anthers higher than the 

fornices; plants of Utah and possibly Arizona. 

. 8, M. ariaonica 

##. Corolla 9-13 mm. long; base of anthers opposite the for- 

nices; plants known only from Colorado. 

... 8b. M. a/riffofdca var. Graha/mi 

aa. Calyx not campanulate, lobes longer than the tube. 

c. Plants occurring only south of the 42nd parallel. 
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7 . Plants of Mexico. 9, M. mexioana 

yy. Plants of Wyoming, Colorado, or TJt«nh. 

d. Base of the anthers opposite tho fornices; corolla 9-13 

mm. long 5 plants of Colorado. 

. 8b. M, ariaoTiica var. (^<ih(mi 

(1(1. Base of the anthers-higher than the fornices; corolla 

13-20 nim. long; plants of Wyoming and Utah. 

. 8a. M. ariaonica var. Leonardi 

cc. Plants occurring only north of the 42nd parallel. 

. 4h. M. panlculata var. boredlia 

AA. Limb of tho corolla shorter than the tube or the two about subequal; 
loaves usually not acuminate, 

f. Leaves pubescent at least on one surface. 

g. Loaves imbescent only below; calyx-lobes obtuse. 

. Ji8a. M. oUiata var. mbpubescena 

gg. Loaves pubescent above or on both sides; calyx-lobes 2.5-7 mm. 
long, usually acute. 

h. Pubosconeo of both surfaces of tho leaves and of the pedicels 

spreading.7. M. toydbenaia 

hh. Pubescence of tho upper surface of the leaves and of the pedicels 

approssed. 6. M. franoiacaaia 

ff. Leaves glabrous on both surfaces, sometimes the upper surface papil¬ 
late. 

i. Corolla-tubo 11-21 mm. long, very narrow; plants oast of the 95th 

parallel. 11. M. virginioa 

ii. Corolla-tubo 12 mm. or less long, not very narrow; plants west of the 

95th parallol, 

j. Calyx not campanulato, tho lobes longer than the tube; fornices 
conspicuous. 

k. Calyx-lobes obtuse or acutish, ovate or oblong, 1 . 6 -C nam. long. 

I . Calyx-lobes 1.5-3 mm. long, sinus usually open; stylo usually 

not exceed lug the corolla; plants not of California and 
closely adjacent Nevada... tH. M. oUiata 

II. Calyx 2.5-6 mm. long, sinus usually closed; stylo usually ex¬ 

ceeding the corolla; plants of California and closely ad- 

jaxHuit Nevada. ISc. M. oiHata var. atomatoohoides 

kk. Calyx-lobes acute, lanceolate to triangular, 3.7-7 mm. long, 

m. Anthers 1-1.5 mm. long; corolla 10-14 mm. long; plants of 

Idaho. JJb. M. ciliata var. laliloba 

mm. Anthers 1.0-2.5 mm. long; corolla 15-21 mm. long; plants 

of Washington and Oregon. JS M. mibratdia 

jj. Calyx campanulate, tho lobes shorter than the tube; fornices in¬ 
conspicuous; plants of Idaho. 10. M. oampamdata 

XX, Plants usually without lateral veins in tho cauline loaves, some specimens 
of M. ohlongifolia var. nevoulenaia excepted; stems usually less than 4 
dm. tall; normally flowering in early spring, later when growing in 
the mountains, but commonly as soon as tho snow and temperature 
permit; mostly occurring in fairly dry open habitats or if in the moun¬ 
tains often in moist or wet situations. 
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A. Filaments attached in the coroUa-tubo, the anthers not projecting be¬ 
yond the throat, i, e. contained within the tube. 

B. Leaves pubescent on the upper surface, glabrous below. 

0. Backs of the calyx-lobos and the stems pubescent; plants not alpine 

or subalpine. 16. M, hrevistyla 

CO. Backs of the calyx-lobes and the stems glabrous; plants alpine or 

subalpine. 18. M. alpina 

BB. Loaves glabrous on both surfaces. 17. M, humiha 

AA. Filaments attached near the throat of the corolla-tube, anthers pro¬ 
jecting beyond the throat, i. e. not contained in the tube. 

C. Limb of the corolla longer than or subequal to the tube. 

D. Ceaves strigose only above or glabrous on both surfaces. 

E. Filaments shorter than the anthers; calyx divided quite to the 
base; stylo usually not reaching the anthers; anthers 
straight; leaves strigose above; plants usually alpine or 
subalpine, sometimes of lower altitudes and thou more 
densely strigose. 

F. Cauline loaves not unilateral. 19. M. viridis 

FP. Cauline leaves unilateral. lOd. M. viridis var. parvifolia 

BE. Filaments longer than the anthers; calyx not divided quite to 
the base; style usually reaching or surpassing the anthers; 
anthers usually curved; leaves strigose above or glabrous; 
plants usually not alpine or subalpine. 

G. Calyx divided about two-thirds or more the way to the 
base. 

H. Boots fusiform; calyx pubescent on the back; leaves 
usually densely strigose above, the hairs directed 
toward the nearest margin of the leaf. .15. M. fusiformis 
HH. Boots not fusiform; Cc^ilyx glabrous on the back; 
leaves glabrous to rather densely strigose on the 
upper surface, the hairs usually directed toward the 
apex of the leaf. 14. M. lamoeolaia 

GG. C.'ilyx divided less than halfwfiy to the base, usually form¬ 
ing a cam pullulate cup. 

1. Plant entirely glabrous on the surface; plants of Lari¬ 
mer Co., Colorado. ...14b. M. laiiccolaia var. brachyloba 
IT. Plants with the leaves densely pubescent on the up])er 
surface, usually on the calyx and often on the stem; 
plants of southern Colorado and adjacent New 

Mexico. J4o. M. lanoeolata var. Fcndleri 

DD. Loaves pubescent on both surfaces. 

J. Calyx divided one-half or less the way to the base; plants of 

New Mexico and adjacent Colorado. 

. 14d. M. la/noeolafa var. pvbcns 

JJ. Calyx divided two-thirds or more the way to the base; not of 
New Mexico. 

K. Cauline leaves linear to broadly lanceolate; plants of the 

plains, Wyoming and Colorado. 

. 14a. M» Icmoeolata var. seoundomm 
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KK. Caulmo leaves linear to narrowly ovate; plants of the high 

mountains, Colorado and. probably Utah. 

.. t9e» M. viridis var, caTi^a 

CC. Limb of the corolla shorter than the tube. 

L. Nutlets with the margins elevated, forming a tumid ring toward 

the inner surface; plants of Arizona.'iJ. ilf. ZlaoDovgalii 

LL. Nutlets without the margins elevated and without a tunoid 
ring; plants not of Arizona. 

M. Tube of the mature corolla only slightly longer than the limb; 
plants mostly south of the 42ud parallel and in the moun¬ 
tains, or if north of it to bo found at high elevations in the 
mountains of Montana and Wyoming. (If corollas im¬ 
mature bOO also MM.) 

N. Leaves pubescent only above, or glabrous on both surfaces. 

0. Leaves strigosc above. 

P. Plants usually erect; leaves not unilateral, usually quite 
glaucous. 

Z. rubescence of pedicels appressed. 19, M, viridis 

ZZ. Pubescence of pedicels spreading. 

. 19c, l£, viridis var. cynoglossoides 

PP. Plants usually ascending; leaves usually unilateral, not 

glaucous. 19d, M, viridis var. parvifolia 

00. Loaves glabrous on both surfaces. 

P. Calyx mostly 4-5 mm. long; plants of southeastern 
Wyoming, adjacent Colorado, and Uinta Mountains, 

Utah. 19a, M, viridis var. dUatata 

RE. Calyx mostly 6-7 mm. long; plants of northern New 

Mexico. 191), M, viridis var. caelostiria 

NN. Leaves pubescent on both surfaces. 

8 . Leaves usually \inilateral, 1.5-3 cm. long; stems ascend¬ 
ing; plants of north-central Colorado, probably also in 

Utah.. ,19e, M, viridis var. oana 

SS, Leaves iiot unilateral, usually larger than above; stems 
more erect; plants of the mountains of Colorado, ad¬ 
jacent Utah, and adjacent New Mexico. 

T. Cfilyx usually densely pubescent on the back and mar¬ 
gins; pubescence of the upper surface of the leaves 
aj)I)rcsHed; xdants usually drying sordid brown, the 
corollas drying purple. (Plants in the Uinta Moun¬ 
tains, Utah, are often mucli less pubescent than 

tyi)ical forms). ^0, M, Baleeri 

TT. Calyx usually glabrous on tho back; puboseonee on boili 
surfaces of loaves spreading; plants usually drying 

groou and tho corollas drying blue. 

. 20a, M, Baleeri var. OsterTioutU 

MM. Tube of mature corolla usually much longer than the limb; 
plants mostly north of the 42nd parallel, or if south of it 
then on the plains or low hills. 
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U. Boots shallow-seated, tuberous; leaves usually obtuse and 
not moro than throo times longer than broad, glabrous 

to densely strigoso. M, longiflora 

UU. Boots not as abo*ve; leaves usually acute and more than three 
times longer than broad, except in M, oreophUa obtuse and 
usually loss than throo times longer than broad, 
y. Loaves pubescent, at least on one surface. 

W. Loaves pubescent above, glabrous below. 

... ISIS. M. ohlongifolia 

WW. Loaves pubescent on both surfaces. 

. M. ohlongifolia var. amoeM 

yy. Leaves glabrous on both surfaces, 

a. Leaves commonly more than three times longer than 
broad, acute, usually thin; plants of the plains or low 
foothills, widespread. M. ohlongifolia var, nevadenm 
aa. Leaves usually less than three times longer than broad, 
obtuse, Bubcorlaceous; plants of the Big Horn Moun¬ 
tains, Wyoming. SS. M. oreopUila 

1. Mertensia maritima (L.) S. F. Q-ray, Nat. Arr. Brit. ?1.2: 
354. 1821. 

M. parviflora Q-. Don, Gen. Hist. Dioh. PL 4: 320. 1838. 

M. maritima forma albifiora Femald in Ehodora 23: 288. 
1922. 

Pulmonaria maritima L., Sp. PI. 136. 1753, and ed. 2,195. 
1762. 

P. parviflora Mickx., FI. Bor.-Am. 1: 131. 1803. 
Pneumaria maritima Hill, Veg. Syst. 7: 40, pi. 37, f. 3. 
1764, and new ed. 1824. 

Lithospermum maritimum Lehm., Asperif. pars 2: 291. 
1818. 

f L. pumilum Lehm., l.c. 319.^ 

Casselia maritima Dumort., Com. Bot. 25. 1822. 

C. parviflora Dnmort., l.c. 

Steenhammera maritima Eeichb., FI. Germ. Excurs. 337. 
1831. 

* L. pmvlhm Lehm.—A photograph, in XT. S, Nat. Herb, and in the Gray Herb,, 
purporting to be one of a fragment of the type of this species contained in the her¬ 
barium at Berlin, tahen by B. P. Killip in 1925, is doubtless M, maritma. How¬ 
ever, Lehmann description does not ft this species. It is probable that he had some 
other species at hand, or more probable some genus other than Mertensia. Leh¬ 
mann no doubt knew M. moiritma rather well, and the possibility that he wonld 
redesoribe it is not very great. 
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Hippoglossum maritimum Hartm., Handb. Scand. FI. (ed. 

2. 1832 ?),ed.4. 66. 1843. 

Ceriuthodes maritimum 0. Kuntze, Eev. Gen. PI. pt. 2: 

436. 1891. 

Spreading or decumbent, the*stem 0.5-10 dm. long; leaves 
more or loss fleshy, ovate, spatulate or ovate-obtuse to acumi¬ 
nate, 2-10 cm. long including the petiole, 0.3-5 cm. broad, spar¬ 
ingly to densely papillose above, glaucous or eglaucous; ped¬ 
icels 2-30 mm. long; calyx 2-6 mm. long, 1-4 mm. ^road at the 
base, becoming enlarged in fruit, the lobes oblong to triangu¬ 
lar, acute; coroUa-tube short, 2-5 mm. long, scarcely exceeding 
the calyx-lobes; corolla-limb 1.5-4 mm. long, slightly broader 



Fig. 1. M, maniimck Habit sketch x %; enlarged flower x 1%. 


than the tube; fllaments inserted on the tube and exceeding the 
fornices, longer and narrower than the stamens; style 2-5 mm. 
long, shorter than the corolla-tube, slightly exceeding the nut¬ 
lets in fruit; stamens 0.75-1 mm. long, about 0.25 mm. broad; 
fornices small or nearly absent; nutlets smooth, carinose, acute 
at the apex, raphe small, orbicular, near base of nutlet. 

Distribution: Massachusetts to Alaska and adjacent islands, 
possibly south to Vancouver Island, along the sea-shore amd in 
salt marshes; Greenland, Baffin Island, Disco Island; Eurasia. 

Geebnland: Godhavn, 1870, Andersson (G); Disco Island, 1891, Bvrh 48 (M, 
US); Disco Island, Aug. 2, 1896, Cornell Pcarty (Cl, US, M); delta at month of 
gorge near Igloos, Sonntag Bay, region of Btah, Aug. 24-29, 1914, Bhhlcm $16 (M, 
US, G, CAS); Hngoarsuk, July 3, 1888, Hansen (M); sandy beach, Godhavn, July 
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16, 1925, Koelz 60 (US); Disco Island, 1877-8, Krumleh (G); Saduarak, July 8, 
1883, Lylow (G) ; Disco and Gotlifiab, July U, 1892, Alt chan 53 (0, ITS); Godhavn, 
Disco, Sopt. 10-20, 1022, PorstM (G); Disco, 1924, PoniU il7 (US, G, M) ; Disco, 
Kutolisat, Aug. 7, 1902, Porsitd (US, G); Disco, 1918, Po}Sihl (G); Ingnorit Fjord, 
Nordsiden, Disco, July 9, 1934, Porsild (UCal, M); Godluivn, Disco, Aug. 1, 1898, 
Simmons 93 (G) ; Disco, Vahl (G); ixof vciy abundant. Cape York, nortliwcst 
Groonland, July 23, 1894, WethenU 59 (G). 

Franklin District: north side of White Island, Frozen Siiaits, Aug. 9, 1933, 
Angel 35 (US) ,• sandy shoios. Cape Piince of Wales, Hudson Strait, Aug. 21, 1884, 
PeU (US) j Hudson Strait, 1885, Pell (G) ; Bernard Harbour, Aug. 1915, Johansen 
S70 (G); sandy sea-shore, Pangnirtung, Cumberland Gulf, Uadiu Island, Aug. 21- 
22 , 1927, M<at€^{Gi ); Lake Harbour, Baffin Island, Aug. 25-26, 1927, Malte (G); 
in. sand on sea-shoro. Cope Dorset, Baffin Island, Aug. 4, 1928, Malfe (G ); Bowdoin 
Harbor, Baffin Land, Jimc 10, 1922, JSobinson 16 (O); Signuia near Cape Haven, 
Aug. 1-2, 1897, White 4^ Schnehert 100 (US). 

Labrador: northern Labrador, colL of 1873, Aihspach (M); Sumavik, July 18, 
1925, Bartlett 13 (US) ,* sea boacdi, Porcoliak Island, Nain Bay, Aug. 3, 1928, 
Bishop 533 (G); Bed Bay, July 12 , 1891, Bowdoin College 43 (Q); Chateau Bay, 
July 14, 1891, Bowdoin College 73 (Q); Webock Harbor, Aug. 4, 1891, Bowdoin 
CoUege 310 (G); Battle Island, July 24, 1913, EJoblau) (G); Winter Harbour, 20 
miles north of Hopedale, July 19-24, 1933, Gardner 139 (0); Nain, July, 1927, 
Sewall 161 (US, G); Anatolak, June, July, Aug., 1928, Sewall 356 (G, US, CAS, 
M) j sandy beach, Hopedale, Aug. 4-6, 1897, Somhorger 51 (US, M, By, G); Bama, 
July-Aug., 1899, Stecker 330 (US, G, By, M); sea beach, cast of Wodoiso, Aug, 12, 
1894, Waghorne (M, US); on granitic rock, north shore of Duck Bight, 1 km. north 
of Byan’s Bay, Aug. 24, 1926, Woodworth 358 (G); on granitic rock, at head of 
main arm of Ekortiarsuk Bay, Aug. 20, 1926, Woodworth 359 (G). 

NswrotrNDLAND: Funk Island off the east coast of Newfoundland, July 2-12, 
1906, Brycmt (G); Ward^s Harbor, Notre Dame Bay, Sept. 1 , 1906, Bryant (G); 
upper border of limestone shore, Flower Cove, Straits of Bello Isle, Aug. 2 , 1924, 
Fernald, Long 4 Bunbar 36994 (G) j upper border of gravelly strand, Woody 
Island, Bay of Islands, Sept. 3, 1926, Femald, Long 4' Fogg 387 (G) ,* cobbly 
barrier-beach, Groat Barachois (or Barasway Bay), District of Burgeo and La 
Poile, Sept. 11, 1926, Fernald, Long 4r ^ogg 388 (G); conglomerate limostono 
and calcareous sandstone cliffs and lodges, Cow Head, Silurian Coastal Region 
north of St. Paul's Bay, July 23, 1910, FernaXd 4 Wiegand 3933 (Cl, G); gravelly 
strand of Ingornachouc Bay, Aug. 2, 1910, Femald 4r Wiegand 3934 (0); ])cbl)ly 
beach, Little Bell Island, near Topsail, Conception Bay, Aug. 12-10, 1901, 21 owe 4* 
Lcmg 1357 (G); Punk Island, July 23, 1887, Palmer (US) j among the rocks by 
the seashore, Flowers' Cove, July 12, 1020, Priest (G) j Barred Islands, Aug. 12-13, 
1903, Somhorger (G, US). 

Nova Sootu; sandy beach, Siguey Mines, Cape Breton Co., Aug. 28, 1920, 
Bissell Linder 33345 (G ); rocky barrier beach, Markland (Capo Forchu), Yfir- 
mouth Co., July 13,1921, Femald, Bartram, Long 4 Fassett 34411 (G); gravelly 
beach of Great Bras d'Or, Kidstone Island, Victoria Co., Aug. 28, 1920, Femald 
4 jLcng 33347 (G); abundant and uniform on crest of barrier, East Jordan, Shel¬ 
burne Co., Aug. 4, 1921, Femald 4 Long 34413 (G); gravelly beach of Bras d'Or 
Lake, Grand Narrows, Cape Breton Co., July 20, 1914, Femald 4 St. John 11165 
(G); Canso, Aug, 5, 1901, Fowler (US); pebbly upper beach, Yarmouth, June 
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22-29, 1901, Eowe ^ Lang 23 (G, Ey) j near mouth of the Barrasois Eiver, Cape 
Brotou Island, July-Aug., 1915, Nichols 1264 (G) ; sand-beach beyond West Land- 
ing, St. Paul Island, Aug. 8, 1929, Perry 4" ^osooe 332 (US, G) j Cape Anns Bay, 
Capo Breton, Aug. 26, 1928, von Sdhrenk (M). 

New Brunswick; sandy shore of Nepisiguit Bay, Bathurst, Gloucester Co., Aug. 
13, 1913, Blalce 5394 (G, Cl, US); Poini Lepreaux, Sept. 1885, Brcvjster (Q) j 
Cranberry Eoad, Mt. Desert, Sept., 1905, CtocTcer (G); salt marsh, Salisbury Bay, 
Harvey, Albert Co., Aug. 22, 1924, Fassett 2262 (G); salt marsh, Quaco, St. John 
Co., Aug. 21, 1924, Fassett 2263 (G); Bathurst, July 23, 1873, Fowler (M); Eel 
Eiver, Aug. 3, 1873, Fowler (M); Eel Eiver, Eestigouche, Aug. 4, 1873, Fowler 
(M )) St. Andrew's, July 28, 1900, Fowler (G); Campobello Island, July 17-Aug. 
20, 1888, Smith (US, UCal) j The Wolves near Campobello Islhnd, Sept, 1898, 
Sturgis (US, G ); top of beach, Castalia, Grand Menan, Charlotte Co., Aug. 7, 1926, 
Weatherhy 4 Weatherhy 6533 (Cl, G, US); sand dunes, Bathurst, Gloucester Co., 
July 24, 1902, Williams 4 Femald (G). 

Quebec; Middle Island, St. Mary's Island, Aug. 5, 1929, Able 1247 (G) \ east 
coast of Hudson’s Bay, coll, of 1879, Bell 133 (G ); on moist beach, north shore, 
Matamek Eiver District, Aug. 3, 1927, Bowman 288 (G); gravelly beach, Carleton 
Point, Carleton, Bonaventure Co,, July 21, 1904, Collins 4 Femald (G); gravelly 
beach, Tracadignsh Point, Carleton, Bonaventure Co., July 26,1904, Collins 4 Fease 
4474f 4476 (G); dry gravelly beach near the Lobster Hatchery, Grindstone, Grind¬ 
stone Island, Magdalen Islands, July 22,1912, Femald^ Bartramf Long 4 St* John 
7958 (G); sand beach near the wharf, Seven Islands, Saguenay Co., Sept. 9, 1925, 
Femald 4 Bong 28954 (G); beach at base of dry talus of slaty cliffs, northern face 
of Mt. St Pierre, at mouth of EiviSre A Pierre, Gasp^ Co., Aug. 14, 1923, Femald 
4 Smith 25992 (G); shore of the St. Lawrence, Bividre Blanche, Gaspd Co., Aug. 
3-8, 1904, Forbes (G, Ey); Little Metis, July 12, 1906, Fowler (G); Anticosti, 
1861, Eyatt, Shaler 4 Verrill (G); Entry Islands, Magdalen Islands, Aug. 16,1917, 
Johansen (G); Tadoussac, Saguenay, Aug. 5, 1892, Kennedy (G, Cl); gravelly 
seashore, Wakoham Bay, Hudson Strait, July 24, 1933, Malte 157 (G); sandy sea¬ 
shore, Wolstenholme, Hudson Strait, Aug. 26, 1928, Malte 1110 (G); St. Lawrence 
E., Eivi^ro du Loup, July 10, 1903, Pease 2482 (G); sandy beaches of the St. Law¬ 
rence, Temiscouata, Aug. 7, 1879, Pringle (Ey, M, US); Seven Islands, Aug. 4, 
1907, Bohinson 730 (G ); rocky beach. Point au Maurier, Oharnay, Saguenay Co., 
Aug. 23, 1915, St. John 90690 (G); Mlngan, Saguenay Co., June 1909, Townsend 
(0) J Eivog(‘s do Cacouna, juillot, 1913, ViotoHn 7 (G); Islo-aux-Ooudres, juin, 1917, 
Victorln U03 (US, G); sur les rivages calcairos. Ho A Bouloau, Archipel do 
Mingan, du GolCo Saint-Laurent, 4 aout, 1924, Viotorm 4 Germain 18 443 (G); 
sur les dunes A I’est du village, Pointo-aux-Esquimaux, du Golfe Saint-LauTont, 14 
juillet, 1924, Victortn 4 Germain 13 444 (G); sur les rivages calcaires, uno colonie 
etenduo. Ho Niapisca, Archipel de Mingau, du Golfe Saint-Laurent, 30 juillot, 1924, 
Vlotorin 4 Germain 18 610 (NT, G); sur les sables du littoral, la Poninsiile, Baie 
de Gasp4, 17 juillot, 1923, Vidorin, Gormain, Brvnel, 4 Boussean 17 315 (G); 
Double Mer, south shore, about 10 miles above the mouth, Hamilton Inlet, Aug. 17, 
1921, Wetmore 103040 (G); gravelly sca-beach. Metis to Matano, Matane Co., Aug. 
27, 1924, Wiogand 4 Wiegand 287 (01). 

Ontario: sandy beach, boy west of Point Comfort, July 23, 1929, Potter 696'* 

<Q). 

Mains: beach, York, July 28, 1863, Blaise (M); Machias, Aug. 20, 1888, Chick- 
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eri/ng (US); York Beach, York, Sept. 6, 1887, Deane (US, G); sea wall, Mt. Desert, 
July 9, 1896, Faxon (G); Great Cranberry Island, July 10, 1894, Faxon Faxon 
(G); Wells Beach, 1879, Furbish (G); Bay of Pundy, Sept. 1885, Gilbert (UCal) ; 
on border of sandy grassland, coast of Maine, Aug., 1896, Harvey ^ Earve^/ (US); 
Cutler, Washington Co., July 3, 1902, Kcmedy, Williams^ Collins ^ Fcrnald (G); 
sea-beach in gravel, Boque Bluff, Washington Co., July 12, 1908, Knowlton (UCal); 
along shore, Prospect Harbor, July 8, 1898, Lardbee 687 (US); Matinicus Island, 
Nov. 2, 1915, McAtee (US) j growing amid rooks on coast, Pemaquid Point, Lin¬ 
coln Co., Aug. 1930, McMullen (Cl); OwUs Hoad, Aug. 20, 1902, Moore 330 
(UCal); near Southwest Harbor, Mount Desert, Hannock Co., July 2, 1928, Por- 
hvns (01); beaches, Seal Harbor, Mt. Desert Island, July 21, 1882, Bedfield (M); 
Grand Mcnan, FothrocTe (d); on gravelly shore, near OwPs Hoad, Knox Co., July 
8, 1930, SteyermarJe 994 (M); Vinal Havon, Aug. 1, 1891, Watson (G); Little 
Cranberry Island, July 24, 1899, Williams 1 (G). 

Nbw Hampshirb; Gilmanton, 1867, BlaTce (US); Isles of Shoals, Aug., 1864, 
Canby (US); Isles of Shoals, Aug., 1866, Canby (Cl); Eye, July 1, 1888, Davis 
(UCal, M). 

MASSAOBnorsETTS: sandy sea-shore. Surf Side, Nantucket, July 13, 1884, Deane 
(G); south shore inland, July 13, 1884, Deane (G); on beach near Horsebeaeh 
Pond, east coast, Welldeet, Barnstable Co., Sept. 3, 1935, Johnston (G). 

Kebwatin Distbict: Depot Island, northwest coast, Hudson Bay, Sept. 1893, 
Comer (By, G); Whale Point, northwest coast, Hudson Bay, July 1894, Comer (G) ; 
pr^ de la Mission, Chesterfield, 13 aout, 1933, Gardner 374 (G); Boes Welcome, 
Whale Point, N. W. Terr,, Hudson Bay area, July 2, 1923, Preudhier 670b (US), 

MACO^rm Disteict: Cape Bathurst, July 26, 1916, Johamen SIS (US). 

Alaska; Ft. St. Michaels, Norton Sound, 1865-66, Banmster (US, Cl, G); Sitka, 
1866-66, Bischoff (01, G); sandy soil, GambeU, St. Lawrence Island, July 2, 1902, 
Campbell (US); St. Lawrence Island, Aug. 2, 1902, Campbell (M, US); west of 
Martin Point, July 1914, Canadian Aratie Expedition 146 (US) ; beach beyond Gold 
Creek, Juneau, July 31, 1891, Cooley (G, US); Glacier Bay, Aug. 23, 1921, Cooper 
97 (US); Egg Island, Disenchantment Bay, Juno 21-22, 1899, Coville Kearney 
loss (US); Kukak Bay, Alaska Peninsula, July 1-5, 1899, CovUle ^ Kearney 
1683 (US); Sturgeon Biver, ** Kadiak Island,'' July 19, 1899, CovUle ^ Kearney 
3339 (US); beach, Skagway, July 29, 1907, Cowles 8S1 (M, US); Amchitka, July 
25,1873, Doll (G); along beach, Skagway, July 21,1914, Eastwood 741 (CAS, G); 
Muir Glacier moraine, June 29, J897, Evans 160 (US); Homer, Cook’s Inlet, July 
11, 1897, Evam 307, 308 (US); sandy places near beach, Kussiloft, July 1898; 
Evam 700 (US); Unalaska, Juno 9-14, 1892, Evermann 18 (US); **Kadiak Is¬ 
land,” July 2-4, 1899, Femow (Cl); west of the bay, 30 kilometers north of J^oiut 
Manby, June 28, 1892, Funston SO (Cl, G, M, P, UCal, US); Nelson’s Lagoon, 
June 28, 1900, Colder 63 (US) ; Lako Iliamna region, 1902, Gorman 103 (CAS, NY, 
G, US)*; on shingly sea-beach at Cottonwood Bay, Lake Iliamna region, Aug. 26, 
1902, Gorman 377 (US); on the strand, Homer, Cook Inlet, June 5, 1933, Griggs 
(US); Katmai Begion, Kasuik Bay Strand, July 6, 1917, Eagelbarger 113 (US) ; 
Tolstoi sand dunes, Pribilof Islands, St. Paul, Sept. 4, 1910, Eahn 44 (US); 
North East Point near ”Salt Horse,” St. Paul, Pribilofs, July 6, 1926, Ealcy 
(UCal); Nome, June 23-27, 1926, Ealey (CAS); St. Paul Island, 1919, Ealey 4* 
Ealey (CAS); St. Matthew Island, July 8-13, 1916, Eama (NY, US); St. Paul 
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Island, Aug. 1-16, 1920, Mawrui (CAS, Clokey); on beach, Goodnews Bay, July 10, 
1919, Sanrivigton S6 (US); St Michael, July 30, 1917, Harrington 88 (US); 
Unalaska, 1871-72, Harrington (M, US); beach, Ungad, Shemagin, July 16, 1872, 
Ha^rrmgton (G ); Dalis Survey, 1873, Harrington (US); Nunivak Island, July 
1927, Hatrold (CAS); salt beach, Karluk Spit, June 1901, Horne (NT) \ Iluilink, 
Aleutian Islands, June 26, 1899, Jepson 8SQ (G, US) i west of Martin Point, July 
1914, Johansen 146 (G); vicinity of Unalakleet, Norton Sound, Aug. 1920, Johnston 
4r Palmer 15 (G, US); Kodiak, 1867, Kellogg (M); Kodiak, 1867, Kellogg 870 
(NY, US); '^Bussian America,*^ coll, of 1866, Ketohvm (NT); Yukon Biver 
Country, ''Bussian America, 1867, Ketchvm (G); St, Paul Island, Behring Sea, 
July 19, 1897, Maconn (Cl); Pt. Barrow, July 11, 1898, Mollhen/ny 96 (By); St. 
Paul Island, Pribilof Islands, Bering Sea, July 30, 1891, Merricm (US, NT); 
Unalasachka, Mertens (Q); head of Kotzebue Sound, 1881, Mmr 60 (G); Pt, Bar- 
row, Coglamio, arctic shore of Alaska, Murdoch (M); Homer, Aug. 16, 1904, Piper 
4441 (US); vicinity of Karluk, Kadiak Island,'^ July, 1903, Butter 818 (CAS, 
US, M, G); Alaskan Peninsula, July 5, 1899, Saunders 4809 (M); sandy shores, 
Popoff Island, Shumagin Islands, July 15, 1899, Semnders 4810 (M); Htchfork 
Falla above Skagway, July 14,1930, Setehell # Parhs (UOal); Salmon Creek, July 
31, 1891, Shumway (G); beach, Bering Island, Stejneger 48 (US); Coppermine 
Covo, Glacier Bay, July 19, 1907, Stephens 1 (UCal); vicinity of Nome, July 31, 
1919, Thornton 411 (US); Akun Island, Aug. 31, 1893, Townsend (US); beach, 
Muir Glacier, Glacier Bay, June 9, 1899, Trelease 4806 (M); Sturgeon Biver Bay, 

Kadiak Island,July 19, 1899, Trelease 4807, 4807a (M); Kodiak, ‘‘Kadiak 
Island,'' July 20, 1899, Trelease 4808 (M); in sand just back of sea beach, Dutch 
Harbor, Unalaska, June 29, 3907, Van Dyke 69 (G); seashore, Nazan Bay, Atka, 
Aleutian Islands, July 26, 1907, Van Dyhe 84$ (G); meadows at east end of 
Qraatley Harbor, vicinity of Port Clarence, July 30, 1901, Walpole 1608 (US); 
prostrate on gravel, often along road, Seward, Aug. 5, 1934, Went 879 (UOal); 
near Tyoneck, 1907, Woolsey $5 (US); Arakamtchetchene Island, Behring Straits, 
1853-56, Wright (NY). 

Beitish Columbia; Nutka, 1793, Haenhe e.8$70 (P). 

Mertensia maritima is the most unusual species of the North 
American members of the genus, by reason of the peculiar 
fruit. It has boon maintained by some authors as distinct from 
Mertensia and given generic rank as Pneimaria. Dr. I. M. 
Johnston, prolific and careful student of the borages, was of 
the opinion (Oontr. Gray Herb. N.S. No. 73: 67. 1924) that its 
recognition as a genus would set generic values too low. The 
author has found no reason to recognize it as a separate genus 
and believes that it should be considered to be a Mertensia. 
Although the species is often subject to reduction in size, pro¬ 
ceeding from south to north in its range, it presents little diffi¬ 
culty taxonomically when compared to other species of the 
genus. 



40 


AiriTALS OB’ THE MISSOTJEI BOTANICAL GAEDBN 


[Voi 24 


2. Mertensia bella Piper in Proc. Biol. Soc. Wash. 31: 76. 
1918. 

M. sisUyouensis Applegate in Coutr. Dudley Herb. 1; 154. 
1930. 


Boots cormose, 2 cm. or less in diameter, bearing many small 
fibrous roots; stems erect, 1-4 dm. tall, pubescent above, gla¬ 
brous below; basal leaves reduced to scarious, sheathing phyl- 
lodes; lowest stem-leaves broadly ovate or slightly subcordato, 

1-5 cm. long, 0.5-3 cm. broad, on nar¬ 
rowly winged petioles about as long 
as the blade; middle caulino leaves 
largest, ovate, obtuse or acute, gla¬ 
brous below or nearly so, sti’igiliose 
above, 3-7 cm. long, 1.5-5 cm. broad, 
distinctly 3-6 parallel-veined, peti¬ 
ole shorter than the blade; upper 
leaves ovate-lanceolate to lanceolate, 
the uppermost leaves smallest, occa¬ 
sionally bract-like, 1-5 cm. long, 0.5- 
3 cm. broad, often strigillose below 
as well as above, sessile or nearly so, 
opposite; pedicels 0.3-1 cm. long, 
slender, strigillose; inflorescence 
borne on long stipes from the axil of 
the leaves which they surpass, at 
least at maturity, flowers laxly to 
densely scoipioid or apparently um¬ 
bellate; corolla blue, campanula^*, 
5-10 mm. long, not divided into tube and limb, the lobes about 
2 mm. long, obtuse, foimiceb reduced to a slight thickening in 
the corolla tissue just above and alternate with the point of in- 
sertipn of the filaments; anthers 1.2 mm. long, oval; filaments 
very slender, not expanded, free portion about 1.5 mm. long, 
inserted about 1 mm. above the base of the corolla; style 4-5 
mm. long, reaching or exceeding the anthers; calyx-lobes 1.5-B 
mm. long, linear-lanceolate, acute or obtuse, densely strigillose 
on both sides; nutlets about 1.5 mm. long, slightly rugose-rough- 



Fig. 2. M, IclJa, Habit sketch 
X %,* enhuged Hewer x 1%. 



1987] 


WILLUMS—MONOGBAPH OP MBETENSIA 


41 


ened dorsally, scar small, about 0.25 mm. long, near base; in¬ 
trusion of gynobase high. 

Distribution: west-central and southwestern Oregon. 

Oregon: Horse I^nsturo Trail, ITorso Pasture Mountain, Lane Co., June 11, 1934, 
Andrews (Ore) j easterly slope of Grrayback Mountain, Siskiyou Mountains, 
Applegate Pivor watershed, Josephine Co., Juno 13, 1927, Applegate 6061 (Dudley 
Herb, type sisliijournsis, 0); north slope of Gvaybaek Mountain, headwaters 
of Grayback Creek, Siskiyou Mountains, alt. about 6500 ft., Josephine Co., July 17, 
1933, Applegate 8751 (IJCul, P, G); north slope of Mt, Grayback, headwaters of 
Grayback Creek, alt. about 6500 ft., Josephine Co., July 17, 1933^ Applegate 8767 
(Willm, P, G); wet margins of streams in coniferous forests, Oregon Caves Na¬ 
tional Monument, Josephine Go., June 20, 1935, Applegate 9696 (W); near Oregon 
Caves, Josephine Co., May 28, 1928, Lcaoh (Willm); along a ravine in open Douglas 
fir woods on Lake Mountain about 1.5 miles above Oregon Caves, Josephine Co., 
May 28, 1923, Loach Leach 1607 (G); Horse Pasture Mountain, 10 miles south¬ 
west of McKenzie Bridge, Lane Co., July 2,1914, Peek 5811 (P type) ; moist slopes 
1 mile soutli of Oregon Caves, July 15, 1918, Tech 81863 (Willm, G) 5 damp thickets 
along Cave Lako, 4 mllos southeast of Oregon Oaves, July 16, 1918, Peck 834$ 
(Willm); moist slope. Whiskey Peak, Jackson Co., June 18, 1931, Peck 16462 
(Willm); alpine meadows above Oregon Caves, Siskiyou Mountains, alt. 5000 ft, 
Josephine Co., July 31, 1935, Thompson 12441 (G, CAS). 

A most striking species which in aspect is much like Trig- 
onotis. The characters of the corolla resemble those of M. 
maritima more than any of the true Mertensias. The cormose 
root, which has its nearest approach in M. longiflora, and the 
opposite upper leaves, as well as the type of inflorescence, are 
distinctive. 

3. Mertensia Eastwoodiae Macbr. in Contr. Gray Herb. N.S. 
No. 49: 18. 1917. 

M. alaskam Eastw. in Bot. Gaz. 33: 287. 1902, non Britt., 
1901. 

Stems croct, 2-6 dm. tall, one to several from each fleshy 
root; basal loaves not seen; cauline leaves lanceolate to el¬ 
liptic, 2-10 cm. long, 1-3 cm. broad, acuminate, usually sessile 
or the lowermost short-petiolate, both sides strigose, the hairs 
pointing toward the apex of the leaf, rarely the upper surface 
almost glabrous, the conspicuous lateral veins tending to con¬ 
verge at the apex of the leaf; pedicels 2-10 mm. long, strigose; 
inflorescence an ebracteate, modified scorpioid cyme, elongat¬ 
ing with age; corolla blue, the tube 5-6 mm. long, usually 



42 


ANITALS OF THE MXSSOUBI BOTANICAL GARDEN 


CVor. 24 


sparsely pubescent within, the moderately expanded limb 6- 
7 mm. long (rarely up to 10 mm.); fornices conspicuous, gla¬ 
brous ; anthers 2-2.5 mm. long; dlaments about as long as the 
anthers or slightly shorter; style usually slightly shorter than 
the corolla or exceeding it; calyx 2-0 mm. long (mostly about 
4-5 mm.), the lobes 0.5-1 mm. shorter than the entire calyx, 
lanceolate to linear-lanceolate, acute, glabrous on the back, 
ciliate on the margins; nutlets 3-5 mm. long, weakly spinose- 
rugose on the backs and to a less extent on the sides. 

Distribution: Alaska. 

Aiaska: Nome, marshy tundia, July 11, 1927, Amc’t f1 (F), Nome, 1000, 
Slaudell 94(139) (UCal); Cape Nome, summei of 1900, (OAS a\pi, M, 

NT, US); mthoiit locality, Siyawt (UCal), Sewatd Penmsul'i, ncai <o wt on west 
side of Golofin’s Bay, July 1, 1900, Collier (US), m shido of alder, giassy pl.aiH 
6 miles north of Nome City, July 8,1900, Fldt 1536 (US); Lako Iliamii i ioi;iou, on 
sandy shore at foot of Lake daik, July 22,1902, Gorman 170 (US), foot of hill 
aides, Nome, June 10,1914, SiU 10 (P, US); on Anvil Rid(;c, Nomo, .Tune 21, 1020, 
Miller 114-c (US), Kokrinus, 1925, Palmei 1599 (US); Nome, coll of 1010, 
Thornton S7 (US), Copper Gulch, Nome, July 17,1917, Thornton 136 (US); with 
out locality, coU. of 1901, Walpole 16U, t9if (US) 

Mertensia Eastwoodiae is more closely related to M. rion- 
laris (Turez.) A. DC., apparently so common on the otlier side 
of the Behring Sea, than it is to M. patiicvlafa. Mcrtciisia 
rividaris has a smaller flower with a comparatively more ex¬ 
panded limb. The anthers are smaller than in our siiecies. 
The fruit of M. rivnlaris shows the same markings as our sjie- 
oies. The type of pubescence on the leaves is the same and the 
lateral veins are similar. 

There is a possibility that lAiJiospctmnm denUculalmn 
Lehm. may apply to the plant hero called M. Eadwoodiae but 
the exact application of that name remains in doubt. The type 
could not be located. 

4. Mertensia paoiiculata (Ait.) 0. Don, Con. Mist. 4: ;5I8. 
1838. 

M. memhramcea Eydb. in Bull. Torr. Bot. Club 28: 3.'). 
1901. 

M. paniculata var. longtsepcda Macbr. in Contr. Gray 
Herb.N.S.No. 48: 6. 1916. 



1987] 


■WILLIAMS—MONOQEAPH OB' MBBTBliJ-SIA 


43 


M. Palmeri Nels. & Macbr.^ in Bot. Q-az. 62: 146. 1916. 

Pulmonaria paniculata Ait.,^ Hort. Kew. 1: 181. 1789, in¬ 
cluding a floribus caeruleis, and P fioribus albis. 

Pulmonaria elegans Hort. ex Eoem. & Schult., Syst. 4: 
745. 1819. 

Lithospermum paniculatum Lehm., Asperif. pars 2: 289. 
1818. 

CasseUa paniculata Dumort., Com. Bot. 22. 1822. 

Platynema paniculata Sobrad., Ind. Sem. Hqrt. Getting. 
1835, Me Index Kewensis; cf. Linnaea 11: 89. 1837. 

Germthodes paniculatum 0. Knntze, Eev. Gen. PI. pt. 2: 
436. 1891. 

Stems erect, 1-7.5 dm. tall, one to several from eacb root; 
basal leaves 5-20 cm. long, 2.5-14 cm. broad, elliptic-lanceolate 
to ovato-subcordate, acute to acuminate, the upper surface 
scabrous with short appressed hairs, the lower surface with 
rough spreading hairs, the petiole 10-25 cm. long; cauline 
loaves 5-18 cm. long, 1-8 cm. broad, ovate-acuminate to lanceo¬ 
late-acuminate, short-petiolate or sessile, pubescence as of 
basal leaves, all leaves pinnately veined; inflorescence a modi¬ 
fied scorpioid cyme, congested at first, elongating ■with age; pe¬ 
duncles 1-30 mm. long, slrigose or ■with spreading hairs, usu¬ 
ally reflexed in fruit; corolla blue, occasionally white, often 
pinMsh when young, the tube shorter than the moderately to 
much-expanded limb; corolla-tube 4.5-7 nun. long (mostly 5- 
6 mm.), pubescent or glabrous within; corolla-limb 6-9 mm. 

^ This iH Ruppost^d to have bcon colloctod in Arizona. It is identical with material 
of tho BpecioR coming from British Columbia. It is no doubt a ease of mislabel or 
tranflforr(*d label, as this particular phase of the species is not known south of the 
inlenialionnl boundary. See footnote on pago 62. 

*The authority for this species should probably bo Solandor instead of Aiton. 
There is little doubt that the name is the work of Solander and not of Aiton, as 
pointed out by Britton, Jour. Bot. N.S. 11: 108. 1882. However, Solander’s name 
does not appear in connection with tho work and, as indicated by Gray, Joilr. Bot. 
N.S. 11: 178-174. 1882, ‘'there seems no proper ground for recognizing this in 
citations. ’ ^ 

There is a specimen in tho Gray Herbarium, derived from the British Museum of 
Natural History and collected by Thomas Hutchins in 1773 at Hudson’s Bay, which 
bears the annotation “Pulmonaria paniculata, Sol. Msc.” This specimen is here 
designated as typical. 
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long (mostly about 7 mm.); forniees conspicuous, glabrous or 
very rarely "witb a few hairs; anthers 2.2-3.3 mm. long (mostly 
about 3 mm.), usually the base higher than the forniees; fila¬ 
ments 1.5-3 mm. long (mostly 2-3 mm.); stylo about as long as 

or slightly cxcooding the corolla, 
oxccotUng the authors; calyx 2-7 
uim. long (mostly about 4 miii.), 
hairy or glabrous, the lobes about 
1 mm. shorter than the entire 
calyx, strigo&e with spreading 
hairs on the back, or glabrous, 
eiliate, narrowly lanceolate to tri¬ 
angular, acute; nutlets rugose on 
all sides as well as minutedy papil¬ 
late, falling as soon as mature or 
possibly just before maturity. 

Distribution: eastern Quebec, 
Ontario, Michigan, Wisconsin, 
Minnesota, and Iowa, thence 
across Canada to British Colum¬ 
bia and north through Alaska, 
Montana, Idaho, and Washington. 

Quebec: clay tivor bank, Biipcil riousc, 
east coast Jarries Bay, July 8, 1020, PoiUr 
686 (O); soggy woods, Ensf ^Inin, casl coast 
James Bay, July 33, 1020, Potter 680 (0); 
gravel boiicli. Brushy Island, oast coast 
James Bay, July 12, 1020, Potter 601 ((t); 
Amos (Abitibi), July 10, 1018, Vtotorin 
8376 (NY, G, ITS, M). 

Ontaeio; rich soil, north shore of Lake Ru- 
porior, Juno, 1890, Alton, (F); JMoowi iriv<‘r 
Fig. 3. ar. piMMiilata. Habit coll, of 1903, Bell (fl); IIudBoii'h 

ftkolcli X enlarged flower x 1%. Hay, ooll. 

of 1773, E'ufdhim (Q dosignalcd as tvpii) ; 
L. Superior, coll, of 1869, Macoim 78 (US); Nipigon, noith shore of Ijako Suiionor, 
Sept. 12, 1896, Miller (0); in thin mold on mossy rock, Township of Doloro, Porcu¬ 
pine Mining District, June-nJuly, 1911, Nichols 8,14, 36, 62 (F); bank by Algoma 
Central E. E., Tatnall Station, near Oba Lake, June 23, 1921, Pta^o 170if (G) ; 
clearing, Hoarst, June 23, 1921, Pease 18032 (G); damp grassy or shaded ])lacos, 
Jack Fish, Thunder Bay District, July 5, 3938, Pease 4r Bean 23472 (0) j clay river 
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bank, Saw Pit Island, Moose Eiver, James Bay, July 3, 1929, Potter 680 (G) ; wooded 
bank along Blacksmith Rapids, Abitibi River, James Bay, Juno 29, 3929, Potter 687 
(0); Gravel Island, near mouth of Nipigon River, eoU. of 1912, PiMng (G); clay 
soil, Onomun River, Thunder Bay Dist., coll, of 1932, Palling (G); Howard Pall, 
near h, Nipigon, coll, of 1912, PvlUng (G); banks of Kaininisiikwa RLvor, Fort Wil¬ 
liam, July 25, 1932, WilVmnson 1788 (ANS); north shore of Lake Superior, July, 
1897, Van Brunt Von Brant 170 (NY). 

Mtouioan: near Houghton, June 12, 1883, Britton (ANS); Phoenix and Lac 
LaBelle, Keweenaw Co., July 8, 1888, Farwell S82 (G); Phoenix, June 1885, Parr- 
well Silt (ANS); brook side in woods south of L’Anse, Baraga Co., July 3, 1934, 
Fernalil 4' Pease 3493 (G); open woods, June, 1884, Wood (US, AM) ; 1885, Wood 
( Ariz). 

Wisconsin: Siskiwit Bay, June 26, 1897, Clieney 6516 (G); moist grounds at 
the Central Mine, L, S., colL of 1863, Bohlims 146 (G); Solon Springs, June 30, 
1915, Stone (ANS) ,* south shore Lake Superior, coll, of 1849, Whitney (G). 

Minnesota: moist soil, Two Harbors, June, 1896, Aiton (NT); Duluth, July 4, 
1035, Biuhni 668 (F) ; Duluth and vicinity, June 10-12,1911, Bydhcrg 8310 (NY); 
rich soil. Two Harbors, Juno 3890, Sandberg (F, G, US, M, ANS, Ariz, NY); 
moist places. Two Harbors, June 1893, Sandberg (NY, Ry, N); Two Harbors, May 
1891, Sandberg 104 (P, N); Two Harbors, Lake Co., Juno 1893, Sheldon (Ry, G, 
US, P); July, 1889, Wood (BS); Pond du Lac, Juno 1891, Wood (Ariz, Cl, US, 
K, Ry). 

lowA: Decorali, June 1882, Holway (NY, US); Decorah, June 10, 1882, Eolway 
(F); Decorah, Juno 33, 3887, Eolway (F, M). 

Manitoba: Winnipeg Valley, coll, of 1859, Bowrgeem (G); The Pas, route of 
Hudson Bay Railway, July 3, 3917, Fmerton (0); Kettle Rapids, route of Hudson 
Bay Railway, July 15,1917, Emerlon (Q); low woods, Observation Pt., Lake Win¬ 
nipeg, July 22, 1884, Macoun (ANS). 

Mackenzie Disteiot; Mackenzie River, coU, of 1861-62, Oman, Kenmooti 4" 
Eardcsiy (NY); Hay River, June 30, 3903, Preble 4 ^4 (US). 

Saskatchewan: coll, of 1858, Bonrgeau (G); near Prince Albert, July 1896, 
Iklacoun Um {F). 

AfiBEETA: wet woods near Bow River, Barber 198 (G); Clive, coll, of 1918, Bidkle 
(CAS); small draw in brush clearing, Bed Deor River, Content, Stottler 3>islriot, 
June 20, 1920, Brinlcman SJ14 (US); low spot in forest, Highwood River Forest 
Stn., Highwood River District, June 6, 1928, Brmicman 3139 (Cl, NY); Choba 
Lake, headwaters of the Saskatchewan and Athabasca Rivers, July 8, 1908, Brown 
1174 (ANS); liod Door, Alta, 3910, George 863 (P); Sarcoo Reserve, June 15-Aug. 
15, 1905, Goddard 448 (UCal); Athabasca Landing, July 28, 1914, Eitehcock 
IS075, JS007 (ITS); I^rairio Crook, July 3, 1911, Eollister 69 (US); near Banff, 
July 34, 1891, Maocun (G); moist ground, wooded hills and thickets, Shaganappi, 
vicinity of Calgary, alt. 3400-3600 ft., Juno 21,1913, Moodie 4 (NY, US, F) ; coal 
woods, Klbow River Valley, vicinity of Calgary, alt. 3400-3600 ft., July 7, 1915, 
Moodie 106$ (G, CIS, NY, Clokey, F); in woody swamp near Athabasca River, Juno 
23, 1927, Osthemer lOB (Q); foothill of Banff, July, 1893, Schaffer (ANS); on 
the Miette, headwaters of the Saskatchewan and Athabasca Rivers, Aug. 12, 1908, 
Schaffer 1568 (ANS). 

Montana; moist stream bank. Fish Creek near mouth of Cache Creek, Mineral 
Co., alt. 3500 ft., July 11, 3933, Eitohoock 1761 (UM, GAS, G); creek bottoms, 
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woods, Lolo Valley, alt. 3600 ft., July 16, 1921, Zi/rlowood 1S$8 (G, M, UM) ; Lolo 
Oreek Canyon, Aug. 19, 1880, Watson 890 (G), 

^'Arizona^^ coll, of 1869, Palmer 3 (US, type of Af. PaSmeri), 

Idaho: Boulder Cieek, Shoshone Co., July, 1900, Ahrams 804 (NT); Boville, 
June 17, 1911, Beattie 4104 (P); Collins, June 17, 1913, Beattie 4181 (P); near 
Lake Chatcolet, June 23, 1929, Colmn ^Uldaho ); along slroarns on shaded hanks, 
Cedar Mountains, May 1897, Blmer 798 (P, M, NY, US, By); Cedar Mountain, 
near Moscow, Latak Co., Juno 17, 1892, Seller 480 (ANS); moist, sunny brook 
sides, Mt. Moscow, July 7, 1894, Btndcrson 8813 (Q, 01, US); moist woods, along 
Alder Creek, Benewah Co., June 19, 1927, Jones 787 (ANS, P); Moscow Mountain, 
Latah Co., May 22, 1926, Jones 1673 (G); Indian Giave Camp, Clearwater Forest, 
alt 6000 ft., Airg. 26, 1924, Kirlmood 8005 (Ry) j Kootenai Co., July, 1886, Lcihng 
(P); forks of St. Mary^s River, Shoshone Co., alt. 950 m., July 1, 1895, Leiberg 
1136 (UOal, US, F, M, Ry, G, NT); Moscow, May 18, 1906, LewhS (UIdaho); 
MacAbee's Ranch, Priest River Valley, alt. 600 m., July 23, 1900, MacBougal 3 
(NY TYPE M. membranaoeOf P photo, G photo) j Cedar Mountains, Latah Co., 
June 17, 1892, MaoDougal 488 (P); moist shady woods along Paradise Ciook, 
Thatuna HDls, May 31, 1913, M'aensdher 353 (Cl); moist woodland, Grizzly Camp, 
on Palouse River, Latah Co., July 2, 1922, Parker 493 (P); dense woodland, north 
side Cedar Mountains, Latah Co., July 4,1922, Parker 683 (P) ; Cedar Mountains, 
Latah Co., July 7, 1893, Piper 1691 (P) j grassy and brushy river flat, one-fourth 
mile north of Clarkia railroad station, St. Maries River, St. Joe National Forest, 
July 19, 1933, Quick 1157 (UCal) j along shady banks of streams, Hayden Creek, 
Coeur d^ Alene, Aug. 1, 1912, Bust 155 (US); moist places, Kootenai Co., May, 
1862, Sandberg (P); along streams, Kootenai Co., June, 1892, Sandberg (UOal); 
moist places, Latah Co,, June 1892, Sandberg (P, NY); moist places. Cedar Moun¬ 
tain, Latah Co., alt. 1050 m., June 17, 1892, Sandberg, MaoDougal Seller 480 
(G, US, NY, CAS); on wet shady creek bank near Zaza in the Craig Mountains, 
Nez Perce Co., alt. 4800 ft., Oct. 9, 1927, John 9087 (P); Cedar Mountain, 
June-nJuly, 1914, WeoAjer (N) j deep moist woods, Sanders, Benewah Co., Juno 22, 
1927, Weitman 337 (P). 

Alaska: Matanuska, July 4, 1931, Anderson 797 (US); Fairbanks, July 10, 
1922, Anderson 1893a (NY); Ft. St. Michaels, Norton Sound, coU. of 1865-60, 
Bannister (Cl, G, US, F); mouth of the Tananah River, coll, of 1881, Bales (NI) 
TOPE of M. strigosa, UCal); along the Delta River, June, 1907, Black 17, 36 (US) ; 
grassy hillside in gravelly soil, St Michaels, Juno 25, 1902, Brooks (G); botwoon 
Tyonok, on Cook Inlet, and Rampart City, Yukon River, Juno 1, 1902, Brooks <f* 
Pringle (US); Mission Promises, Anvik, June, July, and Aug, 36, 1905, Chupmun 
6 (G); Anvik, near the Mission, July 8, 1924, Chapman 69 (NY); along Ninklink 
River, Seward Peninsula, July, 1900, Collier (US); near Council City, July 24, 1902, 
Coulter (F); springy slopes. Bonnet, July 30, 1907, Cowles 985 (US, M, F); 
Kamirisichtuh River, May 30, 1867, Doll (F); Savage River, Mt. McKinley District, 
June 17, 1926, Dickson (UCal); McKinley Park Station, Mount McKinley Na¬ 
tional Park, June 4, 1932, Dixon 11 (US, UCal); Igloo Creek, Mt. McKinley 
National Park, June 13, 1932, Dixon 34 (US, CAS, UOal); White River Valley, 
near the boundary, coll, of 1909, Baton (US); Chitina Valley, north of Mt. St 
Elias, coll, of 1913, Baton (US); Tyoonock, July 31, 1897, Bvans 476 (US); 
near old cannery on high ground, Kussiloff, July 1898, Bvans 737 (US); Johnson 
River, between Cook Inlet and the Tanana River, June 27, 1899, Glenn (US); damp 
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open woods, foot of Lake Lebarge, June 7, 1916, Harrington IS (US); Holy Cross, 
July 24, 1917, Harrington 7S (US ); swamp near Tunulik Eiver, Goodnews Bay, 
July 16, 1919, Harrington 74 (US) ; open places, on high banks, common through¬ 
out the Yukon and Tanana Valley, Pt. Gibbon, July 4, 1905, Heideman 51 (US); 
vicinity of Copper Center, 1908, Heideman 74 (US); Koyukuk, June, 1905, Hilsman 
(US) ; vicinity of Unalakloet, Norton Sounfll, Aug. 18, 1920, Johnston Palmer S4 
(NY, US); very common. Rampart, June 16, 1901, Jones S5 (US); St. Michaels, 
Aug., 1915, Kusche (CAS); Nushagak, June 25, 1881, MoEay (US); abundant, in 
birch woods, Dali River, 35 miles above mouth, June 21, 1901, Mendenhall (US) j 
between Yukon River, Nation River, and International Boundary, coll, of 1930, 
Mertie 99 (US); open spaces in spruce forest, flat north of Savage Eiver, alt. 
900 m., July 5, 1928, Mexia ‘2079 (ANS, M, G, US, NY, UCal, CAS)- Jennie Creek, 
McKinley Park, July 10, 1922, Murie (US); McDonald Creek, Salcha Slough, 
June 20, 1922, Murie (US); very common in open woods where no moss covers the 
ground, Kenai, June 9, 1901, Nielsen 14 (US); on mountain side, head of Seward 
Creek, near Eagle, alt. 5000-6000 ft., Aug. 8, 1903, Osgood (US); Kuskokwin 
River, July 22, 1922, Palmer 400 (US); Pairbanks, Patton (UCal); Dali River, 
June, 1904, Piper (US); opposite Port Hamlin, June 23, 1904, Piper (US); 
Kensd, Aug, 18-20, 1904, Piper 44i0 (US); St. Michaels, July 10, 1889, Bussell 
(US )} on the banks of the Yukon and Porcupine Rivers, near Port Yukon, Aug. 
8-12, 1889, Bussell (US) ; headwaters of the Copper and Tanana Rivers, Batzulnetas 
Village, June 19, 1902, Schrader 4r Hartman S (US); St. Michael, June 30, 1899, 
Setohell (UCal); swampy country, Talushuhtna Valley, July 1, 1903, Shamwald 
(NY) ,* luxuriantly green slope, headwaters of Chulitna River, alt. 2500 ft., Sept. 
11, 1903, Shatnwald (NY, ANS); valley of Putnam River, July 1, 1885, Stoney 
(US); Camp Retreat, June 28, 1886, Stoney (US); on the Porcupine River, coll, 
of 1891, Turner (UOjiI) ; 1884, Weinmann (US); Fort Gibbon, coU, of 1899-1901, 
Weiriolc (US); Alaska range near Paxon^s July-Aug. 1934, Went (UCal); near 
Tyoneck, 1907, Woolsey S (US), 

Yukon; Labargo, summer of 1932, Bayne Beauchamp Bxpedition 110 (UCal); 
Dominion Creek, 1900, Bolton (US); on island 20 miles below Dawson, June 16, 
1902, Collier 10 (US); Carcross, July 16,1914, Eastwood (CAS, G); 24-inile House, 
Dawson, Jime 25, 1914, Eastwood (CAS); common, Dawson, June 3, 1914, East- 
wood 1S7 (G, NY, Olokey, US, UCal, F, CAS); White Pass, July 23, 1914, East-- 
wood 90S (CAS); Laduo Valley, AlaskarCanada Boundary, June 15-Aug. 15,1910, 
Eaton (US); dry gravelly soil, open woods, Port Selkirk, May 31, 1899, Goman- 
999 (US); moist meadows. Ranch Valley, July 5, 1899, Qorman 1076 (NY, US); 
Port Selkirk, June 14, 1903, HoUick (NY); woods and meadows, Dawson, alt. 1500 
ft, Juno 16, 1933, Hutchinson 2, 4 (G, UCal); King Point, June 24, 1906, Lind- 
Strom (NY); Mosquito Gulch, ooU. of 1898-1901, MaoLean (UCal); Little Dawson 
River, coll, of 1898-1901, MaoLean (UCal); Lake Bennett, July 8, 1902, Maoown 
737S9 (UCal); hillsides at Hunkes Creek, July 31, 1902, Maoown 78741 (UCal); 
Moosohead Mountain, Dawson, alt. 2300 ft., July 14, 1902, Maooun 78742 (UCal); 
flats above Rink Rapids, Yukon River, July 9, 1902, Maoown 7874S (UCal); Colo¬ 
rado Creek, July 28, 1902, Maooun 78744 (UCal); Bear Creek (near Lake Desert 
D ^Asch), Aug. 6, 1920, Muller (ANS, G, US); Lake Kulane to Don J^ River, Aug. 
11-27,1920, Muller (US, ANS, G); Lake Lindorman, Upper Yukon, June 12, 1883, 
Sohwatha IS, 42 (G); Lake Bennett, Upper Yukon River, June 10, 1883, SohwatJea 
57 (G); Upper Yukon Rivor above Port Selkirk, July 12, 1883, SohwatJea 95 (G); 
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Five Finger Eapids, July 5, 1899, Tarleton 77 (NY, US); Labarge, June 15, 1898, 
WiUiatns (NT). 

BEtTTsn CoLtriiiBiA: Bennett, Aug. 5, 1917, Anderson Ill'S (NY); Fort Goorgo, 
Yale & Caribou Districts, Aug. 9, 3918, Anderson 709 (P); Atliii, Lake Atlin, July 
14, 1914, Eastwood (CAS, 0, US) j west ot 3'riiico George, Juno 4, 1935, Murir 
1317 (K, W); in gulloy, in shade of wil\ow tliickets, 150 Mile TTouse, Caribou Bond, 
June 28, 1935, Murie 1318 (M, Wilhn, W) ; niountninq near head Tskut River, Cns- 
siar District, July 30, 1910, Preble J- MlxUr OJJ (US); in poplar thicket along 
creek, vicinity of Dawson Crook, Juno 8, 1932, Eattp J* Abbe 3511 (G); poplar 
woods, south slopes of Peace Biver Valley, vicinity of Hudson Hope, June 21, 1932, 
Eaup # Abbe S633 (F, NY, G); rich woods along Wicked Biver, near the Peace 
Biver, July 18, 1932, Eawp # Abbe 3871 (NY, G); above timber lino, west and 
northwest slopes of Mt. Selwyn, July 19, 1932, llaup ^ Abbe 39 fO (G); dry ground, 
Lake Tatleb, July-Aug., coll, of 1865-66, EothrooJc (Cl, G, F); Glacier, Aug. 
1895, Schaffer (ANS); Atlin, July 9, 1930, Sctchell 4^ Paries (UCal); Mt. Atlin, 
Aug. 16, 1929, Swarth ISO (CAS); Burgess Pass, July 16, 1919, Walcott (US); 
Telegraph Orec*, June 1918, Wallcer 1186 (CAS, By, M, Cl, US, G). 

Washiitoton : stream bank in deep woods, Mt. Spokane, Spokane Co., alt. 6200 
ft, June 22, 1935, Clarice (W) \ in thickets along banks of Omak Cr(‘ek above 
Dkautel, east of Omak, June 19, 1932, Filcer 863 (NY, P, M) j along streanj, IHue 
Mountains, Asotin Co., May 24, 1930, Jones 3869 (G); Mt. Carlton, Spokane Co., 
July 16, 1902, Krecger ISO (US, G, P, Clokey, NY); I>avis Bauch, July 18, 
Kreager 303 (P, US) j Davis Eanch, July 18, 1902, Kreager 316 (P); in woods in 
moist places, east of Usk, Pond Oreillo Co., May 10, 1923, Lackey (P); in damp 
woods on Mt, Spokane road 12 miles northeast of Mead, Spokiino Co., July 16, 1923, 
Lackey (P); shady, wet ground, slopes of Mt Spokane, alt. 3500 ft., Juno 20, 1932, 
MUbwrge 499 (G ); wet bottom, Old Mill, Asotin Co,, Juno 26, 1927, Onstot (P); 
7 miles northeast of Wellpinit, Stevens Co., Juno 13, 1923, Spiegelberg $J6 (P); 
along creek, 5 milos north of Chowelah, Stevens Co., Juno 6, 1923, Sprague 703 
(P); Hangman (Latah) Creek, Spokane Co., May 20, 1889, Svksdorf (P); Rock 
Creek, near Mica Peak, June 5, 1889, Suksdorf (P ); Newman Lake, Spokane Co., 
July 9,1916, Suksdorf 8801 (P, W) j base of talus slope, south of Bopubiie, toward 
Keller, Juno 29, 1931, Thompson 71S8 (G, UCal, US, NY, M); Nowman Lake, 
Spokane Co., Juno 8, 1913, Tvresson (By). 

Locality Lacking: '*horb, Lehm. sub, nom. Lithospormum paniculatum, Pul- 
monaria, Hffl. collect,^' (ANS); Arctic America, Eichardsoti (ANS). 

4a. Mertensia paniculata var. alaskana (Brill.), coinh. nov. 

M. alaskana Britt, in Bull. N. Y. Bot. Qarcl. 2: 181. 1001. 
Leaves linear to narrowly elliptical, strigose above, glabrous 
to sparsely spreading pubescent below; the calyx-lobes gla¬ 
brous on the back, otherwise as tho species. 

Distribution; Alaska and the Yukon. 

Alaska: Sheenjek Valley, coU, of 1926, Mertie (US); valley of niifl.Tnin.in.r Eivor, 
June 10-July 4, 1927, Mertie (P); valley of Ohondalar Biver, alt. 800-2000 ft., 
June KKTuly 4, 1927, Mertie SS (US) ; Port Yukon, June 9, 1926, Mwie (OAS) ; 
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Fort Yukon, June 21, 1899, Shrader (US); Fort Yukon, coll, of 1865, Soule (NY 
TYPE, F). 

Yukon: Dawson Slide, Juno 16, 1914, JEastwood (CAS); Coffee Creek, July 9, 
1914, Eastwood (CAS); Dawson Slide, May 23, 1914, Eastwood 94 (Clokey, UCal, 
F, NY, G, US, CAS); Forty Mile Creok, Yukon River, May 31, 1893, Funston BS 
(US, NY, Q); between the boundary and Forty Mile Creek, May 27,1890, McGrath 
(US); between the boundary and Forty Mile Creek, Yukon River, June 5, 1890, 
Mocirath (US); Dawson, Juno 6, 1899, W%UiQms (NY). 

‘^SuBAROTio Ambkioa”: ** Exploration in subarctic America, 1861-62, Oman, 
Kennioott 4r Eardisty (NY). 

4b. Mertensia paniculata var. borealis (Macbr.),*coinb. nov. 

M. laevigata Piper in Contr. U. S. Nat. Herb. [FI. Wash.] 
11: 477. 1906; Macbr. in Contr. Gray Herb. N.S. No. 48: 
10. 1916. 

M. pratensis var. borealis Macbr., l.c. 8. 

M, brachycalyx Piper, l.c. 

M. leptophylla Piper, l.c. 478. 

M. paniculata var. subcordata f. leptophylla Macbr. l.c. 7. 

M. laevigata var. brachycalyx Macbr., l.c. 10. 

M. paniculata var. laevigata G. N. Jones in Univ. Wash. 
Pnbl. Biol. 5: 219. 1936. 

This variety differs from the species in having the leaves gla¬ 
brous on both sides or pubescent below, or minutely strigillose 
above. 

Distribution: northern Idaho, adjacent Montana, southern 
British Columbia, Washington, and Oregon. 

Montana: small pocket, near summit of oast side of Continontal Divide, between 
Irish and Cache Crooks, Lolo National Forest, Mineral Co., Aug, 13, 1933, Eitoh- 
oocJe $109 (G); springy place, canyon west of St. Regis, Missoula Co., alt. 4000 ft., 
July 22, 1921, Wiegand $081 (Cl). 

Idaho: northeast ridge, Cedar Mountain, Latah Co., July 2, 3911, Beattie 4304 
(T?); Throe Devils Crook at Middle Fork Clearwater River, 4 miles below Lowell, 
Clearwater Natiouiil Foiost, Idaho Co., Juno 2, 1936, Consta/nce, Dimondj Eollins 4r 
Worley ItOB (W); Priest River Exp. Station, alt. 2700 ft., July, 1923, Eplmg 600$ 
(F, M); Upper l^riost River, alt. 3000 ft, July 15, 1925, Eplmg 7308 (M); Hughes 
meadow, Upper Priest River, alt, 3000 ft., July 15, 1925, Eplmg 7391 (F, M) and 
7396 (M); rich bottom. Upper Iciest River, alt. 3000 ft., July 20, 1925, Eplmg 
7194 (M); Orogrande Creek, alt 3000-4000 ft, July 12, 1926, Epling ^ Emoh 
[E<moTe\ 9SBB (M, US); Fish Lake Creek, alt. 5000 ft, July 20, 1926, Eplmg #• 
Ecmoh \E(mdk'\ 9496 (US, M); Fish Lake, alt 5600-6800 ft, July 21, 1926, Eplmg 
^ Emoh [EoucTc] 9541 (M) ; Fish Lake, alt 6000 ft, July 21, 1926, EpUag jr 
Eemdh [Souelc] 9608 (M); near Boise, 1916, Qagely (Ry); moist, shaded ravine, 
near Fish Lake, Clearwater National Forest, alt. 6200 ft, Aug. 15, 1933, EitcheooTc 
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SieS (Q); Black Lake to Bear (P.O.), Sorou Devils Mountains, Adams Oo., alt. 
450(K-8000 ft., July 20, 1931, Mnston (CAS); burn near Elk summit, Selway 
Forest, alt. 6000 ft., Aug. 25, 1923, KirTcwood 3611 (G); Cyi cabin on Fish Lake 
Creek, Clearwater Forest, alt. 5000 ft., Aug. 20, 1924, K}rkwood 1881 (UM, G) ; 
Indian grave camp, Clem water Forest, alt. about 6000 ft., Aug. 26, 1921, Kirkwood 
SOOS (G, UM); on trail from Big vSan^ Creek to Elk Humniit, Helway Fcirest, alt, 
6000 ft., Aug. 26, 1923, Kirkwood 4* 8(mu/ KUt (UM); divide between Hi. Joo 
and Clefirwater Eivor, alt. 1540 m., July 9, 1895, Ldbng IJI 7 (Ariz, G type of M , 
pratemis var. borealis, M, NY, Ry, UCal, US, F); West Fork of Piiost River, alt. 
1200 m., Aug. 4, 1897, Lnherg (US); rocky soil, rioniet (hwk, Weiser Forest, 
alt. 4000 ft., June 4, 1915, Mangun li7 (N); Quartzburg, July 21, 1892, Mutford 
(NY, M); Latah Co., July 7, 1893, Piper 76*0/ (G) ,* along streams, Kootenai Co., 
July, 1887, Sandberg (UCal); summit of Cedar Mountain, Latah Co,, July 5, 1923, 
Shaw (P); Clearwater, Spalding (G); Wallace, Shoshone Co., July 10, 1924, SM- 
inger 10 (P); Upper Priest Ttiver, Boundary Co., July 10, 1924, StiUinger IJ (P); 
meadow land, Idaho National Forest, alt. 6000 ft., July 12, 1913, Va/rner 3 (By); 
moist soil, Hughes Fork, trail fr. Seine Crook, Boundary Co., Aug. 1, 1924, Warren 
304 (P). 

British Columbia: woods near creek, road between Bono Mill find Kootenay 
Belle Mine, Salmo, July 15, 1935, MaoFadden 1S85S (NY). 

Washingtont: Narada Falls, Mt. Bainier National Park, July 17-23, 1922, 
Abrams 0177 (M, NY, By); Mt. Kainior, alt. 7000 ft., July 20, 1892, Alien S (O ); 
Gtaat Mountains, near the Upper Valley of the Nesqually, July 22, 1896, Allen 331 
(M, P, NY, UCal, G, US type) j near Narada Falls, July 29, 1924, Baker 7Ji)b 
(CAS); Yakima Begion, coll, of 1882, Brandegco (UCal); Yakima Bogion, coll, 
of 1882, Brandegee 473 (M); coll, of 1883, Brandegee 999 (UCal); Scenic Wash¬ 
ington, July 1916, Clegg (OAS); shade of coniferous woods, Godnuui Springs, Blue 
Mountains, Columbia Co., alt. 5740 ft., July 21, 1935, Constmee 4r Clarke 1380 
(W ); dry ground in brush, edge of woods, Godman Springs, Blue Mountains, 
Columbia Co., alt, 5740 ft., July 19, 1935, Conetanoe, Clarke, Staats <f‘ Van Fleet 
1166, 1170 (W); Paradise Birer, Mt. Bainier, July 17, 1907, Cowles 677 (F); 
Columbia Co., July, 1913, Darlington (P); Alder Spring, Columbia (V>., July, 
1913, Darlington 49 (P); Poverty Flat, Columbia Co., Wenaha Forest Reiservo, 
July 16, 1933, Darlington 383 (P); Chiwawa River basin near Wenatchee River, 
Wenatchee Forest, Oliolan Co., alt. 600 m., July 7, 1916, ItggUston tJ970 (US); 
Chiwaukum Crook, Wenatchee Forest, Chelan Co., alt. 1150 m., Aug. 18-20, 1016, 
Eggleston 13635 (US); Mt. Stuart, Cascades, Aug., 1898, Elmer 1196 (P, US); 
Olympic Mountains, Clallam Co., July, 1900, Elmer 3836 (NY, P, M, US type of 
M, leptophylla); iu moist grounds on tributaiy creeks to the Pend Oreille River, 
Juno, 1906, Fallcott (M); hills along Klickitat River, June 27, 1899, VIett 1199 
(P); Marysville, Grant (M); Cascade Mountains, Aag. 1925, Grant (F, CAS); 
Glacidr Basin, alt. 6000 ft., Aug., 3925, Grant (ANS, CAS); Bainier National Park, 
Aug., 1925, Grant (By); Steven’s Pass, foothills Cascade Mountains, Juno, 1928, 
Grant (By); in the forest along Van Trump Creek, on the Van Trump Park trail, 
Bainier National Park, Aug. 12, 1928, EeUer 14794 (M, US); moist ground, along 
streams, Cascade Mountains, Aug. 2, 1892, Henderson 3369 (P, G); Blue Moun¬ 
tains, June 11, 1897, Horner $67 (US); moist ravines, Blue Mountains, Columbia 
Co., June 11, 1897, Horner B$67 (G); Simcoe Mountains, June 6, 1879, Howell 
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(ITS) j rock slide, Melakwa Lake Trail, King Co., July, 1925, Jones 189 (P); Daven¬ 
port, Lincoln Co., alt. 2500 ft.. May 20, 3905, Jones (G); Mt. Rainier, July, 1917, 
Kelley (CAS); Mt. Rainier, July 1914, King (OAS); Blue Mountains, July 4, 
1892, Lake <f- Jlull (M) ; Tnkanon River, July 5, 1892, Lake Bull 639 (P, NY) ; 
''Cob Bob'» Peak, CiiGhalis Co., alt. 3000 ft., Aug. 4, 1897, Laml 1383 (F, P), and 
1383a (NY, M, AN8); in path of snow slidd*, north side of mountain, Lake Crescent, 
on Mt. Storm King, Clallam Co., alt. 600-4300 ft., July 23, 3904, Lawrence 3S9 
(P )) Mt. Adams, Cascade Mountains, Aug, 9, 1894, Lloyd (NY) j Simcoe Moun¬ 
tain, 1860, Lyall in part (0); Seattle, Aug. 24, 1892, Hosier (ITS); along stream 
in Cascade Mountains, Tye, King Co,, Aug. 23, 1913, Muenscher 1037 (Cl) j moun¬ 
tain side below Embro, alt. 2300 ft., June 7, 1918, Otis 699 (CAS) Paradise Val¬ 
ley, Aug. 5,1928, Parks ^ Parks 31049 (M, F, UCal, US) ; along streams in woods, 
Blue Mountains, Walla Walla Co., July 17, 1896, Piper (P); Olympic Mountains, 
Sept. 27, 1890, Piper 919 (0) ; rich meadows, Mt. Rainier, alt. 6500 ft., Aug. 1-15, 
1895, Piper 3116 (P, US) j Nason City, alt. 6000 ft., July, 1863, SaMberg # Leir 
berg (P); Nason Croek, alt. 3500-6000 ft., Aug. 4, 1893, Sandberg ^ Le%berg 678 
(P, M, A NS, F, UCol, NY, G, CAS, US type of K. braohyealyx); Wellington, 
Snohomish Co., July, 1898, Savage^ Cameron ^ Lenooker (M, F); moist slopes by 
trail to Snow Lakes, near Leavenworth, Wenatchee Mountains, alt, 3500 ft., May 
28,1931, Seely 3 (M); Glacier Basin, Mt. Rainier, alt. 5935 ft., Aug. 19,1919, Shaw 
(P); Cowlitz Valley and vicinity of Mt. Rainier, July-Aug., 1911, Sherman 391 
(Cl); moist ground, Dalkona, Pend Oreille Co., May 10, 1923, Spiegelberg 634 
(P) ,* north side of Pend Oreille River, Dalkena-Newport, Pend Oreille Co., May 11, 
1923, Spiegelberg 63$ (P) j Ranch of Many Waters, Dalkena-Newport, Pend Ore¬ 
ille River, Pend Oreille Co., May 11, 3923, Sprague 700 (P); on mountain creek, 
three miles south of Pork Rapids, Stevens Co., May 28, 1923, Sprague 701 (P); 
moist, along creek, 5 miles north of Ohewelah, Stevens Co., June 6, 1923, Sprague 
703 in part (P) j moist rich soil, Hoverland Meadows, Stevens Co., June 16, 1923, 
Sprague 703 (P); mountain bog at head of creek, Mt. Oalispal, Stevens Co., alt. 
4500 ft., Juno 8, 1923, Sprague 704 (P); Pork Rapids, Stevens Co., May 28, 1923, 
Sprague 705 (P); moist creek bottom, 6 miles west of Camden, Pend Oreille Co., 
May 7, 3923, Sprague 708 (P) j rocky banks of Canyon Oeek, Clallam Co., alt. 3000 
ft., Aug. 25, 1921, St, John 4788 (P); rock slide, Bald Mountain, head of Nile 
Creek, Rainier National Forest, Yakima Co., alt. 6050 ft., July 22, 1923, St, John 
7855 (G, F); thicket, base of peridotite slide, 2 miles below Chiwaukum, Chelan 
Co., May 19, 1928, SI, John^ Eggleston, Beals Jr Warrren 9460 (P); wet shaded 
woods, Cliiwaukuin, Chelan Co., May 19, 1928, St, John, Eggleston, Beals Jr Warren 
9458 (P); crook in woods, Anntone, Asotin Co., alt. 3000 ft.. May 30, 1928, St, John 
Jr Palmer 9563 (P, NY); mossy edge of creek, Agnes Creek, Chelan Co., July 37, 
1923, St, John J Biclout 36i3 (P); stream bank, Stayawhile Springs, Columbia Co., 
alt. 5300 ft., July 6, 1927, St. John ^ Smith 8333 (W, P); Quartz Valley, Olympic 
Mountains, Aug. 31, 1933, Streator 6 (P); moist grounds, Mt. Paddo (Adams), 
alt. 5000-6000 ft., Aug. 10, 1882, Suksdorf (UCal, ANS, F, P); Mt. Paddo 
(Adams), July 32, 1880, Suksdorf (P)j Hangman (Latah) Creek, Spangle, Spo¬ 
kane Co., May 20, and Juno 17, 1889, Suksdorf (P) j Trout Valley, Klickitat Co., 
June 20, 3890, Suksdorf (P); Cascade Mountains, Skamania Co., Aug. 26, 1890, 
Suksdorf (P) ,* Wodan Valley, Mt. Adams, Skamania Co., Sept. 2, 1891, Suksdorf 
(P); Wodan Valley, Mt. Adams, Skamania Co., Sept. 25, 1896, Suksdorf (P); 
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^'Rolthal"—a small valley a few miles west of Trout Laie, KUekitat Co., Au^. 5, 
1899, Suksdorf (P, W); amon^j rocks, Mt. Paddo, alt. 2200 m., Aufif. 1907, Suksdorf 
(NT); Wodau Valley, Mt. Adams, Skamania Co., Aug. 20, 1907, Suksdorf 6000 
(P, W) \ Indian Henry Park, Sept., 1901, Turhtou S (P); rooky banks of Carbon 
River, Mt. Rainior, Pierce Co., July 27, 1930, Thompson 6!61 (G); wot rooky soil 
15 miles east of Stevens Pass, Chelan Co., iiJt. 3500 ft.. May 23, 1031, Thompson 
64S6 (G, M); open alpine slopes in Yakima Paik, Mt. Rainier, Pierce Co., alt. 0200 
ft., July 5, 1931, Thompson 7ii2B (M, G, UCal); rocky talus slopes by trail to 
Col. Bob Lookout, Grays Harbor Co., alt. 4000 ft., July 9, 1931, Thompson 7J7S 
(G, M, ITCal); along alpine streams on Mt. Spokane, Spokane (*o., alt. 5000 ft., Juiu' 
24, 1933, Thompson 0103 (M); lower meadows on Mt. Sluart, Chelan (V)., alt. 5000 
ft., July 23, 1933, Thompson 0681 (M, NY, G, XJC.al); moist meadows on Tinnwat(‘r 
Mountain, Cholan Co., alt. 4000 ft.. May 12,1934, Thompson WHl (NY, M); alpine 
slopes of Stuart Ridge, Cholan Co., alt. 5000 ft., June 19, 1935, Thompson 11736 ((}, 
OAS); canyons of Cascades, Wellington, Aug. 31, 1901, Vmhach (P, A NS) ; creek 
bank. Cascade Mountains, Wellington, Aug. 31, 1901, Umhach 610 (NY); coll, of 
1889, Vasey 406 (P); moist rocky soil, 1 mile above camp-ground, White River, 
Pierce Co., June 16, 1931, Warren 1493 (W); rocky places at foot of Mt. Stuart, 
July 29, 1898, Whited 706 (XJS, G); Stevens Pass, Chelan Co., Aug. 27, 1901, 
Whited 1444 (P, US); Chowaukum, June 16, 1904, Whited 6513 (P); turfy bank, 
Paradise River, Mt Rainier Park, Pierce Co., alt 6000 ft., Aug. 9, 1921, Wiegemd 
6080 (Cl) j Mt Elinor, Olympic Mountains, Aug. 1910, Zdlcr (M). 

Obegon: springy place in fir woods, west side of Abbot's Butte on boundary be¬ 
tween Jackson & Douglas Counties, alt about 5200 ft, Juno 29, 1898, Applegate 
6678 (NT, US) j lodgepolo pine forest, east base of Bailey Mountain, Diamond 
Lake, Douglas Co., July 16, 1924, Applegate 4167 (G); moist coniferous woods, 
near Rabbit Ears, Upper Rogue l^ver region, Jackson Co., July 13, 1929, Apple- 
gate 6990 (G) j edge of brook, Mt Hood, Cascade Mountains, Hood River Co., alt. 
3500 ft, July 31, 1930, Benson 6496 (US, M, NY) j moist ground, Orescent Lake, 
Cascade Mountains, Klamath Co., July 18, 1928, Constance 9/13 (UM, U(’al); moist 
soil between granite boulders, west end of Ijoo L.'ikc, lake basin, Wallowa Moun 
tains, Wallowa Co., alt. 7000 ft., Aug. 4, 1935, Constance <J- Jacobs 1386 (W) ; 
along Union Creek, Huckleberry Mountain, northeast Jackson Co., Aug. 3, 1897, 
Coville Applegate 404 (G, US); Union Co., 1877, Cusiek (G) j subalphu* stream 
bank, Aug. 1896, Cnsick (UOal) j along mountain strcamloLs, alt 40()0-«()(l0 ft., 
summer of 1881, Cusick Jtl (P); coil, of 1898, Cusick 191 la (G) j common, gianitic 
soil, Wallowa Mountains, alt 2000 m., July 28, 1008, Cmxck 3696 (0, NY, P, ITS, 
P,Ry, M, UOal); wet, granite cliffs on peak one mile south of ^‘Cliina Cap," sum¬ 
mit of Wallowa Mountains, alt. 2330 m., July 30, 1908, Cusick 3696 (G, NY, P, V, 
US, M, UCal, Ry); very common, Wallowa Mountains, alt. 0500 ft., July 28, 1908, 
Cvsie]6 3396 (US); near Ooman Springs, Blue Mountains, Umatilla <3o., alt 4500 
ft., June 24, 1910, Cusick 3474 (P); moist woods, near highway, east side of Mt. 
Hood, Hood River Co., July 4, 1926, Bnglish 134 (P) j moist rich ground, Mirror 
Lake, Mt Hood, Clakamas Co., alt. 4000 ft, Aug. 5, 1927, Bnglish 800 (P, ANS) ; 
Wallowa Mountains, near Aneroid Lake, Aug., 1912, FMey 8766 (Q); Boise Na¬ 
tional Forest, coll, of 1912, Grandjecm 84 (US); rather open rich woods, Xjoop 
Highway east of Mt Hood, June 2 and June 10, 1924, Henderson 647 (O, M); 
Diamond Lake, Douglas Co., June 21, 1931, jroweU 6881 (OAS) j Wallowa Lake, 
July, 1930, Jones 66016 (M, OAS, P); Cornucopia, July 27, 1931, Jones 63014 
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(CAS, M, TJCal); Wenaha National Porestj alt. 4100 ft., July 31, 1916, Lawrence 81 
(US); rooky summit of Bald Mountain, near Detroit, Marion Co., alt. 7600 ft., 
Aug. 14, 1917, Nelson 1910 (0); low thicket, east end of Parmelia Lake, alt. 4000 
ft., Aug. 13,1919, Nelson 13786 (G) ; swamp along railroad, west end of Odell Lsdte, 
Klamath Co., July 29, 1928, Nelson 6091 (G); wet ground, head of Parmelia Lake, 
foot of Mt. Jefferson, Aug. 34,1919, Nech 9SiSS (Willm, M, P, NT); moist thicket, 
3 miles west of Whitnoy, Baker Co., July 22, 1921, FeoTc 10S56 (WUlm, NT); damp 
ground, Clackamas Lake, July 23,1927, Peck 15817 (Willm); moist thicket, 4 miles 
east of Pendolton, Umatilla Co., July 1, 1933, Feck 17464 (Willm); stream bank. 
Aneroid Lake, Wallowa Co., July 28, 3933, Feck 17915 (Willm); in gravelly places 
along streams, Duck Lake Fork, Whitman National Forest, alt. 4500 ft., July 20, 
1932, Feierson 1S5 (US); Bald Knob, alt, 6500 ft, June 23, 1907, Sampson 4^ 
Fearson S6 (US); along GrifSth’s Creek, alt. 4650 ft., July 15, 1897, Sheldon 8577 
(NT), and Sheldon 85771) (US) j slopes of Bluegrass Eidge, Aug. 6, 1927, Thomp¬ 
son 3466 (ANS); dry ground above Mirror Lake, alt 4500 ft, Aug. 17, 1927, 
Thompson 3566 (ANS ); moist woods at head of Wallowa Lake, Wallowa Co., 
Juno 15, 1928, Thompson 4804 (US, G, ANS, M); damp draws on road to Elk 
Meadows, Mt Hood, July 22, 1928, Thompson 6077 (G, ANS, US, M). 

Without exact locality: Columbia River, Nuttall (ANS), 

Mertensia paniculata is the most widely distributed of the 
North American inland species of the genus. It occurs, as far 
as specimens indicate, from the region of James Bay in Quebec 
south to the Great Lakes, thence sparingly westward to Alberta 
and British Columbia where it is again rather abundant; from 
there it extends through Alaska. South of the international 
boundary, in the eastern part of its range, it is found iu Michi¬ 
gan, Wisconsin, Minnesota, and at one known station in Iowa. 
In the western part of its range, it has been collected in the 
panhandle of Idaho and adjacent Montana and Washington. 
Whether or not it occurs in Siberia is not known, no specimens 
having been soon. 

Mertensia paniculata, with its two varieties, is the most dif¬ 
ficult of definition of the tailor species of Mertensia. Variation 
is found in a most bewildering degree. In the eastern part of 
its range, the species is fairly constant, although the degree 
of pubescence varies to a small extent. From Alaska down 
through Alberta and British Columbia it is again fairly con¬ 
stant except as to degree of pubescence. The degree of varia¬ 
tion is relatively greater thanintho eastern plants, some plants 
being densely pilose, some sparsely pubescent. In those of 
Montana, Idaho, and Washington, and in some of the adjacent 
region of Canada, the normal aspect of the species is changed 
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by the spreading character of the pubescence, especially on tlie 
pedicels and the calyx. In addition to the character of the pu¬ 
bescence the corollas are, on the average, slightly smaller. The 
calyces on many plants are smaller and of no consistent shape. 
This minor variatiou has been sepai’ated as M. memhranacea; 
however, there seems not to be sufficient reason to se])arate it. 
The presence or absence of pubescence on the backs of the 
calyx-lobes is subject to variation. Typically the backs of the 
calyx-lobes are strigose; this shades into a phase in which they 
are quite glabrous. This variation has been found both in 
plants of eastern North America, where it is uncommon, and in 
western North America where it is common. Both phases have 
been found in the same collection and even on dowers in the 
same inflorescence. 

M. paniculata var. borealis. —In Montana, Idaho, southern 
British Columbia, Washington, and Oregon, there is a group 
of plants in which the minor deviations from the species are 
most puzzling. Several of these phases have received names, 
and others have escaped attention. From a variation hardly 
to be distinguished from the species, one finds various phases, 
differing one from another only slightly, ranging to glabrous 
plants. This latter is the basis of Piper’s M. laevigata. In the 
attempt to find lines of cleavage between the various phases 
by which they might be separated, it was soon discovered that 
while many of the specimens could be placed with one or an¬ 
other phase, an equal amount could not be placed with any par¬ 
ticular one. If a restricted view were to be taken of the various 
phases, a large number of them would have to be given sub- 
specific rank. Such a course would serve no good pui*poso but 
rather would cause greater confusion than already exists. To 
be consistent, if a restricted view were taken of the several 
phases according to their pubescence, still further segregation 
would be in order based on inconstant calyx and corolla char¬ 
acters. 

Mertensia paniculata var. edashana is a relatively unimport¬ 
ant variation, and again one in which there is no clear or sharp 
morphological line distinguishing it from the species occurring 
in Alaska and the Yukon. From its more perplexing ally 
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further to the south, M. paniculata var. borealis, it is separated 
by a large hiatus in range. 

5. Mertensia frandscana Heller in Bull. Torr. Bot. Club 26: 
549. 1899. 

M. pratensis Heller, l.c. 550.* 

M. alba Rydb. in Bull. Torr. Bot. Club 31: 638. 1904. 

M. grandis Wooton & Standley in Contr. U. S. Nat. Herb. 

16: 165. 1913. 

M. pratensis f. alba Maebride in Contr. Gray*Herb. N.S. 

No. 48: 8. 1916. 

Steins erect or ascending, 1-10 dm. tall (rarely up to 16.5 
dm.), usually with several from each rootstalk; basal leaves 
oblong-elliptic to elliptic, 6-20 cm. long, 5-9 cm. broad, base 
subcordate to obtuse, apex acuminate, acute, or obtuse, upper 
surface short-strigillose, lower surface glabrous or with 
spreading pubescence, petioles longer or shorter than the 
blade; cauline leaves elliptical to narrowly ovate, 4-14 cm. long, 
1-5 cm. broad, obtuse to acuminate, the lowermost petiolate, 
becoming sessile toward the inflorescence, strigillose on the 
upper surface, glabrous to densely pubescent with spreading 
hairs below; flowers of the inflorescence paniculately disposed 
in an ebracteate modifled scorpioid cyme, the branches of the 
inflorescence elongating in age; pedicels strigose, 1-20 mm. 
long; calyx 2.5-5 mm. long, divided almost to the base, the lobes 
linear to lanceolate, 1-2 mm. wide at the base, acute, rarely ob¬ 
tuse, glabrous or pubescent on the back, strongly ciliate; co¬ 
rolla-tube 5-9 mm. long (mostly about 6 mm.), glabrous or 
pubescent within; corolla limb 4-9 mm. long (mostly about 
6 mm.), subequal to or slightly shorter or longer than the co¬ 
rolla-tube, moderately expanded; anthers 2.5-3 mm. long, 
longer than the filameiitb; filaments 2-2.5 mm. long, glabrous or 
with spreading hairs; fornices prominent, usually pubescent; 
style ^20 mm. long, usually shorter than the corolla, some¬ 
times exceeding it; nutlets rugose and papilliferous. 

Distribution: southern Colorado, New Mexico, Arizona, 
southern Utah, eastern Nevada, and possibly California. 

OoLOBADo: Van Boxde's Banch, above Oimarron, 8500 ft., July 10, 1901, Baker 
3$1 (US, P, M, G, NP, UCal, 0, Ry) j common along river bottom, Manoos, alt. 
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7500 ft., June 22, 1898, Baker, Earle ^ Tracy 4'J (ND, M, US, Cl, N, NST, 0, F); 
Bob Creek, West La Plata Mountains, alt. 10,000 ft., June 29, 1898, Baker, Ea/ile 4' 
Tracy 2U (Cl, ND, AM, US, M, N, NY, 0, G, P, UCal, By, CJokoy); ooiumoii on 
dry rocky summits, above timber line, Ml. Ilosporus, June 30, 1898, Baker, Earle 
4t Tracy 2S3 (US, NY, O, Ry, NI), M, N, Cl, F); La Plata River, 10,500 ft., July 
13, 3898, Baker, Earle 4- Tracy S3H (NY ttpic of M. alba, F, ND, M, N, Cl, NY, 
US); Trinidad, July, 1915, Beckwith J5d (CAS); Koating, Fremont Co., Juno 25, 
1916, Comstock 15 (Cl); Needle Mountains quadrangle at (^ninp Creek, alt. 10,500 
ft., July 10, 1901, Cross 6 (US); short distance west of summit of Wolf Cre<‘k Pjish, 
San Juan Mountains, alt 10,600 ft., June 7, 1934, Eergmon OttUy 538i (G); 
La Vota Pass, Juno 11, 1901, Ferril (Clokey, C); Granite Peaks, west side of Los 
Pifios River, La Plata Co., May 26, 1934, MoKclvc^/ 4660 (G); between I\*ig08n 
Springs and Wolf Creek Pass, Mineral Co., alt. about 7500 ft.. May 28, 1934, 
MoKelvey 4723 m part (G); Goose Greek, Rio Grande National Forest, Mineral 
Co., June 18,1911, Murdoch 4610 (US, M, F, UCal, Clokey) ; Park, Rio Grande Na¬ 
tional Forest, Mineral Co., July 4, 1911, Murdoch 4669 (F, M) ; Rico, Dolores Co., 
June 16,1899, Osterhout 1870 (0, NT); shady aspen grove, TA])Cgauchc Basin, alt. 
8000 ft., July 29, 1914, Payson 552 (By, Q); in shade near Sheep Crook, western 
Montrose Co., alt. 7000 ft, July 6, 3924, Payson 4" Payson S905 (By, G) ; Beulah, 
June 5-9, 1908, Bobbins 49S6 (C, Ry); West Spanish Peak, alt 3000-3800 m., July 
9,1900, Rydberg 4" Vreeland 5683 (NY); Ouchara River, above La Veto, alt. 2100 
m., May 31, 1900, Rydberg # Vreeland 5685 (NY, Ry, N, 0, ND); Granite Peaks 
Ranch, north of Bayfield on Pino River, alt 8500 ft., May 26, 1934, iitom 611 
(NY); Culebra Cafion, Costilla Co., 9000 ft., July 7, 1912, Warren (Ry); along a 
creek in moist humid soil, 14 miles south of Trinidad toward Raton Pass, Las 
An imas Co., June 24, 1935, WaUams 2273 (W, M, ND, P). 

New Mexico : vicinity of Las Vegas, San Miguel Co., July, 1920, Ancot 51 (US); 
vicinity of Las Vogas, Solitario, July 9, 1926, Arsbnc L7002 (G); Lake Peak, alt 
3780 m., Aug. 26, 1928, Arsdne 20766 (G); vicinity of Santa Fe, canyon cast, alt. 
2400 m., July 20, 1926, ArsHe 4r Benedict 157J8 (US, F); Pecos Baldy, alt 11,000 
ft, July 30, 1903, Badley 575 (US); Taos Mountains, Taos Co., alt. 31,400 ft., July 

28, 1904, Bailey 881 (US); along creeks, Santa Fo Mountains, Juno 15, 1925, Bene¬ 
dict 112 (US); B:oly Ghost Canyon, July 5, 1929, Castettcr 73 (Ry); Panchuela 
Crook above Cowles, July 5, 1931, Castettcr 1071 (Ry); Las Vogas Mountains, coll, 
of 1901, Cockerell (CAS); lieulah, alt. 8000 ft, 1903, Cockerell (AM) ; top of Las 
Vegjis Rjinge, alt 11,000 ft, coll, of 1901, Cockerell 17 (NY), and 20 (Ry); Pecos 
River, July 17, 1898, Coghill 67 (M); Ohamsi, Rio Arriba Co., alt. 2380 m., May 
26, 1911, Eggleston 6652 (US); between Mogollon Itanger Station and Willow 
Creek (Silver-Willow Crook divide), Gila Forest, Socorro Co., alt. 2100-2900 m., 
July 29, 1920, Eggleston 16845 (US, NY); lower Forest Service Cabin, Sierra 
Blauca, Sacramento Mountaius, Lincoln Forest, Lincoln Co., alt. 3100 m., .luly 

29, 1923, Eggleston 18835 (US, NY) ; at junction of Rio Junita and Rio Martinez 
above Tres Ritos, Carson Forest, Taos Co., Aug. 27, 3923, Eggleston 19332 (US); 
Bitos de los Frijoles, Bandolier National Monument, Sandoval Co., alt 2000-2200 
m., June 6-6, 1924, Eggleston 20021 (US, NY); Santa Fe Crook bottom, banJks of 
stream, June and July, 1847, Pendlcr 626 (M, ANS, US, F, G, NY); in Santa Fe 
Cafion, 9 miles east of Santa Fo, alt, 8000 ft, Juno 2, 1897, ndler ^ Heller $641 
(M, ND, N, G, NY type of M, pratensis, US, P, 01); sandy soil, Rio Monito, 
May, Henry (ANS); upper Pecos River, July 17, 1898, Maltby Cogmi 67 (US, 
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AM); caiion in Chusca Mountains, July 3, 1883, Marsh 177 (US); in the MogoUon 
Mountains, on MogoUon Creek, Socorro Co., alt. 7600 ft., July 23, 1903 Metcalfe 
$02 (US, NY, G, Ariz, By, M, NT), AM); in and around the south end of the 
Black Bange, Hillsboro Peak, Grant Co., alt. 8500 ft., Sept. 1], 1904, Metcalfe 
1319 (G, US TYPE of M. grandis, M, AM); Redstone, Aug. 13, 1895, Mvlford 
850 (NT, M); near Kingston, Black Eangei Sierra Co., Aug. 1916, Tilsbry (ANS, 
US); MogoUon Mountains, July, 1881, Rushy (M); MogoUon Mountains, Aug., 
1881, Rushy 391 (ND, US, P, UOal, NY, Cl, M); Winsor^s Ranch, Pecos River 
National Forest, alt. 8400 ft., June 29, 1908, BtandUy 4030 (AM, M, US, NY, F, 
G); Pecos Baldy, Pecos River National Forest, alt. 12,000 ft., July 11, 1908, 
Standley 4307 (M, AM, US, NT); Spirit Lake, Pecos River National Forest, alt, 
10,000 ft., July 18, 1908, Standley 4388 (AM, M, US, NT); Harvey upper ranch, 
Pecos River National Forest, alt. 9600 ft., Aug. 1, 1908, Staaidley 4709 (AM); 
Truchas Peak, Pecos National Forest, alt. 12,000 ft., Aug. 8, 1908, Stasbdley 4786 
(AM); along the river, vicinity of Chama, Rio Arriba Co., alt. 2380-2860 m., July 
8, 1911, Standley 66H (US); bogs, Navajo Indian Reservation, in the Tunitcha 
Mountains, Aug. 8,1911, Standley 7665 (US) ; edge of brook, vicinity of Ute Park, 
Colfax Co,, nit. 2200-2900 m., Aug. 21, 1916, Standley 13476 (US); open hiUside, 
vicinity of Ute Park, Colfax Co., alt. 2200-2900 m., Aug. 31, 1916, Standley 14109 
(US); along brook under aspens, vicinity of Ute Park, Colfax Co., alt. 2900 m., Aug. 
31, 1916, Standley 14130 (US); edge of brook, vicinity of Brazos Canyon, Rio 
Arriba Co., Aug, 21, 1914, Standley 4r BoUman 10699 (US); Comanche Valley, 
Colfax Co., alt. 8500 ft., July, 1896, St, Jolm 33 (G); rich moist soil, Raton road, 
19 miles east of Taos, Colfax Co., alt. 8800 ft, Juno 5, 1922, Wiegand # Upton 
4134 (Cl); Sierra Blanca Peak, Moscalero Indian Reservation, Otero Co., alt. 9300 
ft, July 20, 1928, Wolf 3834 (CAS, G); 3 miles north of Chama, Rio Arriba Co., 
alt 8000 ft., July 25, 1928, Wolf 3977 (G, CAS); White Mountains, alt 7800 ft., 
July 6, 1895, Wooton (AM); Silver Spring Canyon, Sacramento Mountains, July 
28, 1899, Wooton (US); east of Holtzs Ranch, alt 6000 ft., July 20, 1900, Wooton 
(AM); near Holt’s Ranch, MogoUon Mountaias, Socorro Co., July 20, 1900, 
Wooton (US); Eagle Peak, Aug. 2, 1900, Wooton (AM); White Mountain Peak, 
Aug. 1,1901, Wooton (US, NY, AM); CostiUa VaUoy, alt 10,000 ft., Sept 6, 1913, 
Wooton (US) ; White Mountains, Lincoln Co., alt 10,000-11,000 ft, Aug. 16, 1897, 
Wooton 649 (ND, US, NY, M). 

Arizona: narrow space between 2 high granito walls, 1 mile south of Ply Peak, 
Ohiricalma Mountains, alt. 9000 ft., Bltmer Pr37 (Ariz, US) ; Pinchoi Ranger Sta¬ 
tion, MogoUon Mountains, Coconino Co., alt. 1950-2280 m., CoUom (NY); Pinchot 
Bangor Station, MogoUon Mountains, Coconino Co., alt. 1950-2280 m., Collom 337 
(M); San Francisco Mountains, alt 10,000 ft, July 16, 1927, Foster Oshorn 
4810 (US); Coronado Trail, Sept. 7, 1931, Fulton 8309 (F); in aspen groves, 
Miner’s Peak and slope, Huachuca Mountains, July 12, 1909, Goodding 178 (G, 
Ariz, NY, Ry); among rocks of lava heap, Thompson’s Ranch, Black River, White 
Mountains, July 12,1910, Goodding 540 (OT, US, Ariz, Ry, G); below cliffs, Black 
River, Thompson’s Ranch, White Mountains, July 14, 1910, Goodding 594 (NY, 
US, Ry, G); in meadows. Sheep Crossing, Little Colorado River, July 13,1912, 
Goodding 1173 (NY, Ariz, US, Ry); Mt. San Francisco, July 9, 1889, Greene 
(ND); White Mountains, Aug. 11-15, 1903, Griffiths 5345 (US); open slopes, near 
Flagstaff, alt. 8500 ft., July 28, 1922, Banson 145 (Ry); in spruces, San Fran¬ 
cisco Mountains, alt. 10,000 ft, Juno 30, 1923, Banson ^ Banson A605 (Ry, N, F, 
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M); San Francisco Peak, Aug. 30, 1884, J-ones 4106 (By, CAS, F, CIS, Ariz, tJ); 
Mt. Graham, alt. 9500 ft., Aug. 12, 1934, Kearney ^ FeebUs 9060 (US); Mt. 
Humphrey, alt. 8600-10,500 ft, July 30, 1897, Knnizc (NY); Ohiricahtia Moun¬ 
tains, alt 9000-9500 ft, July 15-20, 1927, Kiihehe (F, CAS, NY) ; ■woatorn Hlopos 
of San Francisco Peaks, alt. 2600 m., June 25, 1001, Lcibirg (US); U]>p<'r 
Smith Creek, alt 3000 m., July 27, 1001, Ldberg 5765 (ITS, CMokey); San FraiiciscM) 
Mountains, Aug., 1884, Lemmon (ITOtU); Silgreavos Mountain, Aug., 1884, Ltm 
mon 4" Lemmon (US); Snn Francisco Mountains, Aug., 1884, Ltmmon 4 Lnnmon 
(UCal, N); vicinity of Flagstaff, alt. 7000 ft., July 5, 1808, Mac Doit gal J5J (F, 
UCal, Aiiz, CIS, NY TYPa, Cl, By, ANS, G); level plateau, San Francisco Moun 
tains, alt. 8000 ft, June 16, 1891, MacDougal J51 (US); SchuJlze Pass, San Fran 
cisco Mountains, June 6, 1929, McKelvey (OAS); canon of Clear Creek, 50 miles 
from confluence ■with Eio Verde, July 25, 1887, Mcarns i6Q (NY); betveeen Fort 
Huachuca and San Pedro River, July 27, 1893, Mcarns 1517 (US, NY, G); Willow 
Spring, July 5-6, 1890, Palmer 619 (US, G); near Flagstaff, May-Oct., 1809, 
PurpuB (UCal); San Francisco Mountains, May-Oct, 1900, Purpits (M); Willow 
Spring, alt. 7400 ft, July, 1874, Pothroeic 1346 (F, G, US); San Francisco Moun¬ 
tains, Summit Ranch, Aug. 18, 1907, Thornber 2844, 2863, 2876 (Ariz); Greer, 
June 13-15, 1917, Thornber 8925 (Ariz); Graham, Thornber 4 Shnvc 7941, 7951 
(Ariz); San Francisco Mountiins, July 20, 1894, Tonmey (CTCal, NY); San 
Francisco Mountains, July 14, 1892, Tourney 452 (Ariz, US); San Francisco Moun¬ 
tains, Coconino Co., alt. 13,000 ft, Aug. 2,1928, Wolf 4116 (OAS, G); Hart *s Ijitllo 
Spring, July 14, 1892, Wooton (US). 

Utah; Gooseberry Ranger Station, Fishlake National Forest, Wasatch Moun¬ 
tains, Sevier Co,, alt. 2400 m., June 24, 1914, Eggleston 10164, 10168 (US); head¬ 
waters of the south forks of Salina Creek, Wasatch Mountains, Fishlake National 
Forest, Sevier Co., alt. 3100 m., July 28-30, 1914, EggUstom 10403 (US); Mt Hil- 
gard, Wasatch Mountains, Fishlake National Forest, Sevier Co., alt. 3000 m., Aug. 

I, 1914, Eggleston 10344 (US) ; in moist meadow, north slope of Aba,jo Mountains, 
alt 8500-11,000 ft., July 1-2, 1930, Goodman #• mtchooolc 1387 (G, NY, UCal, O, 
CAS, M); north slope Aba jo Mountains, alt. 8500-11,000 ft., July 1-2, 1930, 
Goodman 4 mtchcoch 1443 (CAkS, UCal, NT, 0, G, M, ANS, UM); Fish Lak<*, 
Aug. JO, 1894, Jones (UCal); Silver Lake, American Fork Cafion, alt 10,000 ft,, 
July 20, 1895, Jones (IT); Silver T^ako, American Fork Cafiou, alt 10,000 ft., July 
23, 1895, JotuH (G); Ireland 'h Rauch, head of Salina Canon, alt. 8000 ft, Juno 
15, 1894, Jon(s 54{7aa (US, NY, UCal); mesa south of DoviUs Canyon, 10 miU*s 
north of Blandmg, July I, 1932, Maguire Pedd 4109 (U); Abajo Peak, alt. 11,000 
ft, July 1, 1932, Maguire 4- Pedd 2110 (U); about spring below cabin, and along 
grassy stream bonk, Abajo Mountains, nit. 9500 ft., June 24, 1932, Maguire <y* 
Pedd 2111 (U); in damp woodland, Dream Mine, San Juan Co., alt. 9000 ft., June 
28, 1932, Maguire ^ Pedd 2114 (U); West Mountain, Abajo Mountains, alt. 10,000 
ft. to summit, June 29, 1932, MagvArc # Pedd 2113 (U); in older thicket along 
stream, vicinity La Sal Ranger Station, Sam Juan Co., alt. 7000 ft,, July 2, 1932, 
Maguire ^ Pedd 2115 (U); under Pibes, in meadow, Burro Pass, Grand Co,, alt. 

II, 400 ft, July 18, 3933, Maguire, Pichards, Maguire ^ Hammond 5118 (U, G); 
spruce woods, head of Horse Canyon, San Juan Co., alt. 9500 ft, July 26, 1933, 
Maguire, Pidhards, Maguire 4r Hammond 5121 (G); spruce forest, La Sal Moun¬ 
tains, Grand Co., alt 10,500 ft, July 22, 1924, Payson 4r Payson 3949 (UCal, G, 
M, Ry); western slope of La Sal Mountains, alt. 2200-3000 m., July 6, 1911, Pyd- 
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herg 4' Gourrett 8597,8598 (By, US, NY); Elk Mountains, near Scorup's Camp, alt. 
2500 m., Aug. 8, 1911, Mydherg 4r Garrett 9631 (US, NY); Abajo Mountains 
(eastern range), alt. 3000-3300 m., Aug. 17, 1911, Eydherg 4 Garrett 9775, 9776 
(By, NY); Abajo Mountains, near Spring Creek, alt. 2700-3000 m., Aug. 17-20, 
1911, S/ydherg 4 Garrett 9814 (US, NY); wet canyon bottoms, Geyser Canyon, 
San Juan Co., alt. 8700 ft., July 11, 1912, IKalher 256 (By, M, US, NY, G). 

Nevada: along stream, Baker-Lehman Crock, White Pass Co., alt. 7500 ft., June 
20, 1928, Cotiam 3283 (P). 

California: Sierra Valley to the high valleys of the Warner Mountains, June 
1879, Lemmon (NY, UCal).^ 

6. Mertensia platyphyUa Heller in Bull. Torr. Bet. Club 26: 
548. 1899. 

M. panicnlata var. platyphyUa G. N. Jones in TJniv. Wash. 

Fubl.Biol.5: 220. 1936. 

Stems erect, 3-9 dm. tall, one or few stems from the root; 
basal leaves ovato-subeordate, 12 cm. move or less long, 10 cm. 
more or less broad, acute or acuminate, minutely strigillose 
above, sparingly hirsute below, the basal portion often nearly 
glabrous, petiole much longer than the blade (25 cm. more or 
loss); cauline loaves usually petiolate, the uppermost sessile, 
lanceolate-acuminate to ovate-acuminate, 4-14 cm. long, 2-7 
cm. broad, pinnately veined, pubescence as of basal leaves; in¬ 
florescence a modified scorpioid cyme, congested at first, becom¬ 
ing elongated in age; pedicels 2-40 mm. long, strigose; corolla 
blue probably also occasionally white, the tube 4.5-6 mm. long, 
glabrous or very rarely with a few hairs within, the moderately 
expanded limb 6-9 mm. long, always longer than the tube, for- 
nices conspicuous, glabrous or rarely with extremely short 
hairs; anthers 3.7-5 mm. long (usually 4 mm.), their bases 
about even with the fornices or not more than 1 mm. above 
them; filaments 1.5-2.5 mm. long, about as broad as the an¬ 
thers ; style as long as or usually exceeding the corolla; calyx 
5-7 mm. long at anthosis, up to 12 mm. long at fruiting stage, 
the lobes 0.5-1 mm. shorter than the calyx, linear to lanceolate, 
acute, densely ciliate, usually glabrous on the back, rarely spar¬ 
ingly strigose; nutlets large, 5^7 mm. long, rugose dorsally and 
smooth on the inner faces or rugose on all faces, rarely all 
developing. 

^This collection is probably mislabeled. It may be the same collection as 
Lemmon 2831, from Arizona. 
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Distribution; western Washington. 

Wasdinoton: Puyallup, Puget Sound, July 17, 1880, JUnpdmann (M); stream 
banks, Montesano, .luno 1917, Grant (NY, C, US); river bottom, Montosano, .luly, 
1919, Grant (M, NT); fields, Montesano, Grant SJ1 (P) ; near Montosano, alt. 200 
ft., June 3, 1898, TMler ^ Tlillrr ,m'J (CIS, M, Ry, A NS, P, Udal, K tyi>b, (1, 
N, Cl, NT); Skokoniish lliver, Mason Co., May 16, 1892, Kiiieaui (P); Now 
London, Grays Harbor Co., June 10, 1897, Lamb 1168 (F, 1*, ANS, NT, M); moist 
river bottoms near Abordoen, Grays Harbor Co., May 4, 1936, Thompson tIfJS 
(G); Nisqually, Puget Sound, Wilhoa (NT) ; Palaeo Oanip, coll, of 1883, Willis 
(NT). 

6a. M. platyphylla var. subcordata (Greene), comb. uov. 
ilf. Greene, Pittonia 4: 89. 1899. 

M. paniculatav&T. subcordata Macbr. in Contr. Gray Herb. 
N.S.No.48: 7. 1916. 

As the species except: calyx 2.5-4 mm. long, broadly lan¬ 
ceolate, triangular or oblong, usually obtuse, occasionally 
acute; cauline leaves occasionally slightly subcordate, old 
specimens sometimes almost entirely glabrous. 

Distribution: western Oregon. 

Oregon: Ooquille Biver, midway between Bridge and Myrtle Point, Coos Co., 
May 13, 1924, Abrams ^ Bensorb 10640 (By, *Willm); Umpqua River, Douglas Co., 
1914, Cusioh 3376 (P); in small clumps in thickets, bonk of Umpqua Biver, Rose- 
burg Quadrangle, Douglas Co., April 17, 1914, Cusiok 3896 (P) ; Willamette River 
banks, Milwaukie, Clackamas Co,, May, 1886, Brahe BieJeson (P); Corvallis, 
Benton Co., May, 1922, EpUng 6678 (M) ; Silver Creek, coll, of 1871, Ball 406 (M, 
G, P ); Milwaukie, Clackamas Co., Aug., 1880, Howell (P); Rosoburg, Umpqua 
Valley, Douglas Co., May 3, 1887, Howell (ND type, UCal, NY, M, P); Cascade 
Mountains, June 26, 1895, Lloyd (NY)j low woods along Willamette River, West 
Salem, Polk Co., May 25, 1916, Nelson B07 (P) j wot ledges on side of Silver Or<»ek 
Falls, Marion Co., Juno 8, 1916, Nelson 669 (P); low woods near river, West 
Salem, Polk Co., May 8, 1917, Nelson 1111 (G, NY); low woods near river, West 
Salem, Polk Co., May 12, 1918, Nelson 3137 (G); rocky shore of stream. Silver 
Crook Falls, Marion Co., June 19, 1918, Nelson 3366 (0); low woods along Willa¬ 
mette River, West Salem, Polk Co., April 16,1921, Nelson 3495 (ANS); rocky ra¬ 
vine, Silver Creek Falls, Marion Co., Juno 9, 1921, Ndson 3794 (ANS) j Columbia 
woods, NuitaU (ANS); Port Oxford, Curry Co., May 5, 1931, Osbanie (Willm); 
damp woods along river, Salem, May 27, 1911, Hech 6349 (Willm); damp woods 
along river, Salem, April 23, 1910, Peoh 6350 (Willm); damp woods, Ooitago 
Grove, June 16,1916, Peek 7443 (Willm); moist shade along WiUamotte River, near 
Salem, May 15, 1935, Peoh 18664 (Willm); west of Corvallis, Benton (?) Co., May 
1, 1933, Bounds (M); on hills, Yamhill Co., June 29, 1893, Spillman 131 (P, F); 
Independence, Polk Co., May 20, 1893, Stanton 73 (P); banks of Clatskanie River, 
6 miles above Qatskanie, Columbia Co., May 15, 1927, Thompson 8435 (M); rocky 
banks of Clatskanie Biver, 5 miles above Qatskanle, Columbia Co., May 15, 1927, 
Thompson 3430 (ANS); near Astoria, Clatsop Co., June, 1927, Van Byhe (CAS). 
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The most outstaiiding character of this species and variety 
is the very large anthers, almost always 4 mm. long, in compari¬ 
son to those of closely related M. paniculata and its varieties in 
which the anthers rarely exceed 3 mm. The corolla is broad in 
comparison to that of the rolated*plant8 and gives a distinctive 
appearance to the species and variety. 

The pubescence on the lower surface of the leaves is always 
sparse, that of the upper surface is inconspicuous and closely 
appressed. In older specimens it may nearly all hjive broken 
oil, but the surface remains scabrid to the touch because of the 
remaining pustulate bases. 

Various interpretations have been given to the plants here 
concerned. Piper maintained both of them in his flora of Wash¬ 
ington (although the variety is not known from Washington). 
Macbride, in his revision of the western species of the genus, 
maintained M. platyphylla as a species but assigned M. suh- 
cordata to M. paniculata as a variety. Johnston (Contr. Ar¬ 
nold Arb. No. 3: 85-86. 1932) used M. paniculata var. suh- 
cordata as a convenient name to assign to the complex assem¬ 
blage of species and varieties allied to M. paniculata which 
Piper had described or used in his flora of Washington, as well 
as one more name published by Macbride in his revision. Mer- 
tensia platyphylla and a more distantly related species were 
thus included. Later Piper came to the conclusion that M. 
platyphylla was the same as Lithospermum denticulatum, 
probably from tlie statement of locality in Hooker, FI. Bor.- 
Am. 2: 87. 1838. 

The characters here used to separate the species and the 
variety are minor, but they do not seem to overlap and their 
ranges apparently do not come together. 

7. Mertensia toyabensis Macbr. in Contr. Gray Herb. N.S. 
No. 48: 7, 1916. 

Stems erect, few, 3-5 dm. tall; roots and basal leaves un¬ 
known; cauline leaves oblong-lanceolate to elliptic, 3-14 cm. 
broad, the lower ones petiolate, the petiole somewhat shorter 
than the blade, the upper ones becoming sessile and smaller in 
size, densely pubescent on both surfaces with short spreading 
hairs, lateral venation inconspicuous; pedicels 2-10 mm. long, 
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pubescent with spreading hairs; inflorescence a modified scor- 
pioideyme, congested at first, becoming panicled; corolla-lube 
5-8 mm, long (mostly 5-6 mm.), hairy within toward the base; 
corolla-limb 6-8 mm. long (mostly 6-7 mm.), moderately ex¬ 
panded; fornices conspicuous, pubescent; anthers 3-2.5 mm. 
long; filaments 2.5-3 mm. long; style equalling or shorter than 
the corolla; calyx 4r-7 nmi. long, divided almost to the base, 
lobes linear-lanceolate to lanceolate, acute, ])ul)escent with 
more or legs spreading hairs; nutlets rugose, 3-4 min, long. 

Distribution: known only from Tjander (Jo., Nevada, 

Nevada: Austin, June 16, 1882, Jonts mi (US, M, IT, Clokey, I’oni, (1, NV, 
CAS); Toyabe Mountanis, alt. 7000 ft., .July, 1868, lVali>on Sf.! (0, NY). 

Mertensia toijabensis is closely allied to Mertensia ariaonica 
and its varieties. More collections are desired for a bt'tter 
understanding of the species. 

8. Mertensia arizonica Greene, Pittonia 3: 197. 1897.^ 

Erect or ascending, 3-8 dm. or more tall, stems l-several 
from each rootstalk; basal loaf (only one seen) narrowly ovate, 
acute, 15 cm. long, 6 cm. broad, slightly decurrent on the petiole, 
petiole as long as the blade, glabrous but slightly papillate, 
margin cUiate; lower caulino loaves from spatulate to ellip¬ 
tical, usually petiolato, the petiole winged, upper caulino leaves 
usually sessile, elliptical to narrowly ovate, acute, 3-12 cm. 
long, 1-5 cm. broad, glabrous or ]>aj)illate, ciliate on the mar¬ 
gins, not becoming abruptly smaller upward; T)edicels 2-30 mm. 
long, glabrous, papillose or sometimes the papillae developing 
short hairs; inflorescence usually branched, the pi'duncles 
bearing a several-flowered elongated scorpioiil cyme; calyx 4 
8 mm. long, campanulate, glabrous on th(‘ back, hairy within, 
the lobes one-half or less the entire length of the calyx, 2-4 rnm. 

'Doubtful that K. (urkon^ca and moro particularly M. Palmen, wore colltH'tcd 
in Arizona by Dr. Palmer, T wrote to Dr. R NT. Oovillo concorninjj thorn. A part of 
Dr. Covillo^a answer follows: have looked up Dr, Palmer's itinerary fox 

3869, and I find that most of his colloctions from Arizona, includinjiy nil of his 
Arizona plants of that year oxcopt a few from the southern part of tho state, wor<‘ 
shipped by steamer from Ehrenborg down tho Colorado River and by way of (he 
Gulf of California to San Francisco. They were then roshippod in a steamer for 
the Isthmus of Panama and the steamer carrying tho collection was lost. I am 
confident that the specimens labeled . . , *as collected by Dr. Wdwnrd Palmer in 
Arizona in 1869' are erroneously labeled." 
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long, acute or obtuse, ciliate; corolla-tube 6-9 mm. long, with a 
definite ring of hairs at the base within; corolla-limb 7-11 mm. 
long, always longer than the tube, moderately expanded; an¬ 
thers 2..')-3.5 nun. long, as 
long as or shorter and nar- 
rowei' than the filaments, 
filaments 3-4 mm. long; 
foraices conspicuous, pu¬ 
bescent; style 10-15 mtn. 
long, usually shorter than 
the corolla; nutlets rugose, 
shorter than the calyx. 

Distribution: central to 
southwesteiTi Utah, prob¬ 
ably also in adjacent Ari¬ 
zona. 

‘ * Arizona *': without definite lo¬ 
cality, coll, of 1869, Palmer (US 

TYPF4). 

Utah: Tusliar JEtanger Station, 
headwaters of Beaver Creek, rill- 
more National "Forest, Tushar 
Mountains, Beaver Co., Aug. 8-9, 

1914, Egglcffton 10399 (US); creek 
banks, Pine Valley Mountain, May 
17, 1902, Ooodding 855 (By, Cl, 

M)Oienega, 6 miles west of Pan- 
guiteh Lake, all. 9000 ft., July 17, 

1930, Goodman 4 EdchcocTc 1578 
(UCal, 0, G, F, ANS, NY, CAS, 

UM, M); gravel, Maiysvalo, alt. 

8900 ft., 189t, JoTHH 53751V (US); 

Brigham Peak, Mi. Fllen, Henry 
Mountains, alt. 10,500 ft., Aug. 29, 

1894, Jones 5957a (US); in mead- Fig. 4. M. anaotma. Habit sketch x %; 
ows at Cedar Breaks, Iron Co., Aug. enlarged corolla x 1%; variation in calyx 

6, 1934, Maguhe mOB (M, G, U); x %. 
meadows above the Breaks, Cedar 

Breaks, alt. 10,000-11,000 ft., July 19, 1929, Maihias 686 (G, M); St. George, 
colL of 1875, Palmer (NY); Beaver Valley, coll, of 1877, Palmer $47 (NT, M); 
mountains north of Bullion Creek, near Marysvale, July 23, 1905, Syefberg 4r Carl¬ 
ton 7061 (NY) 5 mountains north of Bullion Creek, near Marysvale, July 23, 1905, 
Sydherg f Carlton 7077 (NY, G) ,* Bullion Cafion, in and near the Gorge, July 27, 
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1906, Bydberg 4" Carlton, 7S8B (NT, US, By); Zion National Park, Juno C, 1929, 
Woodbury 89 (US). 

8a. Mertensia arizonica var. Leonard! (Eydb.) Johnston in 
Coutr.ArnoldArb. No. 3: 83. 1932. 

M. Leouardi Eydb. in Btill. Torr. Bot. (''Inb 36: 680. 1900. 

M. Sanipsonii Tidostrom in Proo. Biol. iSoe. Wash. 26: 122. 
1913. 

M. arizonica var. uwihtafalis Macbr., acc. to Maebridc in 
Co^tr. Gray Herb. N. S. No. 48: 9. 1916, as to synonyms 
M. Leomrdi and M. Sanipsonii, and specimens ciiod 
from Utah except Pammell <S> Blackwood 3820. 

Very similar to the species; calyx 4-8 mni. long, divided 
almost to the base, the lobes 3-7 mm. (rarely 2 mm.) long, lan¬ 
ceolate, acute, oiliato; anthers and filaments averaging slightly 
shorter than in the species. 

Distribution: central to north-central Utah and southwest¬ 
ern Wyoming. 

Wtoming: moiiit valley. Aspen Station, Union Pacific Bailway, .luly 9, 1890, 
Cleburne (N); damp underbrush, Darlington Gulch, Juno 8, 1909, Wdhta 67 (By). 

Utah: Uinta National Forest, alt. 7000-9000 ft., July 14, 1913, Barndt HI 
(US); north slope, Uinta National Forest, alt. 7800 ft., July 14, 1913, Boirm t 
(US) i low moist ground, Alta, summit of Parley’s Cailon, alt. 7600 ft., .rune 27, 
1892, Cleburne (N); moist ravine, near Alta Summit, Utah Central Railway, 
Parley’s Cafion, alt. 6600 ft., Juno 27, 1896, Clibume (N); Weber Cnfiou, July 31, 
1876, Cleburne lOSO (N) j Bed Butte, Salt Lake City and vicinity, June 26, 1908, 
Clemens (G); Wasatch ^fountains, 1908, Clos Ji2 \,US); stream side, I’ulleis 
Lake, Beaver Co., alt. 10,000 ft., ,lune 26, 1928, Cottam 3100 (F); stream side. 
Summit Co., alt. 9000 ft, July 12, 1928, Cottam 37Sf (CAS); Cottonwood Canyon, 
Salt Lako, June 27,1918, Bavtuwoel 7761 (CAS); Mt. Tunpanogos, Wasatch Range, 
June 16, 1933, JSaslwood 4* Howell ISt ((}, CAS, NY); Pioneer Ranger Htation, 
Fillmore Forest, Sevier Co., alt. 2700 m., July 12, 1917, Eggleston tSSSS (US); Ilig 
Cottonwood Canyon, Salt Lake Co., July 22, lOO."!, Carrett 1616 (NY); Ited Butte 
Canyon, Salt Lako Co., July 2,1007, Garrett SI IS (NY); Kmlgialion Canyon, Halt 
Lake Co., Juno 14,1918, Ganetl 3717 (F, Q, NY); Big Cottonwood Canyon, Halt 
Lake Co., June 8, 1920, Oarrett SOOO (F, NV); aty Oiook Canyon, H.ilt Lake Co., 
June 20, 1923, Garrett S03S (G, NY); Bidden Lako Meadow, Utah Co., Aug. 13, 
1925, Garrett Sd7S (By); Mt Timpanogos, Utah Co., Aug. 2, 1926, Garre It 3067 
(F); Mt Timpanogos, Wasateh Mountains, Utah Co., Juno 12, 1932, Garreil 6187 
(F); Lamb’s Canyon, Wasatch Mountains, Salt Lako Co., Juno 28, 1933, Garrett 
6865 (F); Lamb’s Canyon, Salt Lake Co., May 12, 1934, Garrett 6661 (F); Lamb’s 
Canyon, Salt Lake Co., June 19, 1984, Garrett 6678 (F); wet places, Mt. Nobo, 
June 13, 1902, Getoddung 1145 (By); in aspen grove, near Bear Bivor, Summit 



1937 ] 


WILLIAMS—MONOGRAPH OP MEETENSIA 


65 


Co,, alt. 2460 m., June 20, 1931, Qoodma% 1888 (NY, G, US, M); on aspen slope, 
east side of Wolf Creek Pass, alt. 9000 ft., June 16, 1933, Graham 8141 (W, M, 
Carnegie) ,• under aspens, head of Horse Creek, southwest of Strawberry Besorvoir, 
alt. 7800 ft., June 17, 1935, Graham 9838 (W, M, Oarnogie); dry slopes aspen 
grove, Tunpanogos Canyon, Utah Co., alt. 6800 ft,. Sept. 16, 1932, Earrison S80S 
(M ); Marysvalc, Piute Co., alt. 9000 ft., June 15, 1899, Jones (G); Alta, alt. 8500 
ft., July 7, 1910, Jones (G); Provo, alt. 8000 ft, July 3, 1894, Jones 6586 (UCal, 
M, G, US, Ry, NY); Parley’s Cafion, alt 8000 ft, July 1, 1898, Jones 6471 (US, 
M); Mill Creek Canyon, July 31, 1884, Leonard (K, NY, UCal); on rocks by clear 
creek, between Cove Port and Sevier, Sevier Co., alt. 6500 ft.. May 9, 1934, M> 
Kelney 424$ (G); pasture, Moroni Ranger Station, Uinta National Porest, alt. 
8950 ft., July 16,1913, Ollerton 200 (US); aspen groves, Goodman Ranch, Summit 
Co., alt 7900 ft., June 30,1926, Pay son # Pay son 4830 (UCal, Ry, ANS, P, G, US, 
NY, M); common on somewhat dry slopes near West Pork of Bear River, Uinta 
Mountains, Summit Co., alt. 9700 ft, July 8, 1920, Payson # Payson 4927 (UCal, 
P, M, 0, US, Ry, ANS, NY); Uinta Porest Reserve, June 28, 1905, Potter (US); 
Red Rock Canon, near Salt Lake City, June 11, 1905, Bydherg 6098 (NY); around 
and below Twin Lakes, Big Cottonwood Cafion, July 7, 1905, Rydberg 674$ (NY) ; 
headwaters of Little Cottonwood Creek, above Alta, July 10, 1905, Rydberg 686$ 
(NY, G); Big Cottonwood Cafion, below Silver Lake, June 27, 1905, Rydberg 
Carlton 6847 (NY) j Big Cottonwood Canon, below Silver Lake, June 29, 1905, 
Rydberg ^ Carlton 64 i2 (US, NY, Ry); Big Cottonwood Cafion, below Silver Lake, 
Juno 29, 1905, Rydberg ^ Carlton 6480 (NY); Big Cottonwood Cafion, around Lake 
Solitude, Juno 30,1905, Rydberg ^ Carlton 6616 (US, Ry, NY) j Manti Porest, alt. 
9500 ft, Sampson (US) j Emigration Cafion, Salt Lake Co., July 17, 1909, Smith 
1846 (Ry, U) j aspen thicket, Spring Hollow, Logan Canyon, Cache Co., alt. 7500 
ft., June 28,1910, Smith 2216 (G, NY, U, By); limestone, crossing mountain from 
Cove Port east on Clear Brook Stream, Pish Lake National Porest, alt 6500 ft., 
May 9, 1934, Stone 204 in part (NY); spruce zone, Ephraim Cafion, Wasatch 
Mountains, alt. 2700 m., Aug. 27, 1907, Tidestrom $4$ (US); abundant in spruce 
zone, Twelve Mile Cafion, Wasatch Moxmtains, July 10, 1908, Tidestrom 1482 
(US); cafion south of Qlenwood, alt. 7000 ft, June 12, 1875, Ward 202 (M, P, G, 
US, ANS); slope of Aquarius Plateau, alt 8800 ft, Aug. 22, 1875, Ward 716 (US, 
M, P, ANS); Parley’s Park, alt 7000 ft, June 1869, Watson 84$ (US); damp 
sandy loam, aspen area, north slope Pish Creek, Monti Porest, alt. 8850 ft., July 
20, 1912, WilUy 179 (U). 

8b. Mertensia arizonica var. Orahami, var. nov.^ 

Corolla smalloT than in the species, tube 4-6 mm. long, gla¬ 
brous at the base, limb 5-7 mm. long; insertion of filaments 
lower in the tube, about 1.5 mm. long; anthers about 3 mm. 

^Mertensia aiizonlca var. Grahami, var. nov., M, ariaordeae similis; corollae 
tubo 4-6 mm. longo, basi glabro; corollae limbo 5-7 mm. longo; antheris ca. 3 nun. 
longis; calyce 3-4 mm. longo, in fructu usque ad 10 mm. longo, triangulari-acuto; 
nuculeis 4-5 mm. longis, rugosis. 
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long, base reaching down to the forniccs; calyx 3-4 mm. long 
in anthesis, the triangular acute lobes half as long, becoming 
much enlarged in fruit, up to 10 min. long, the lobes longer than 
the tube; nutlets 4-5 mm. long, slightly rugose. 

Distribution; Garfield and probably Rio Blanco Oo., Colo¬ 
rado. 

OoLORADO: at head of Ute Trail, Boan Moiiiitains, duly 8, 1022, Coclcrtll (US) ; 
canyon at head of west fork of Douglas Greek, Garfield Go., alt. 7700 ft., July 16, 
3935, Graham 0607 (M typjc, Carnegie, W). 

8c. Mertensia arizonica var. subnuda (Macbr.), comb. nov. 

M. toyabensis var. subnuda Macbr. in Contr. Gray Herb. 

N.S.No.48: 7. 1916. 

Leaves short-strigose on the upper surface, glabrous or 
sparingly hairy on the lower surface; calyx-lobes divided 
almost to the base, glabrous on the back or sparingly pubes¬ 
cent, ciliate; anthers 2-2.5 nun. long. 

Distribution: Sevier Co., Utah, to White Pino Co., Nevada. 

Utah: Deer Creek, July 29, 1880, Jones (G); gravel, Fish Lake, Aug. 10, 1894, 
Jones 6801 (M, US, P ); Fish Lake Forest, crossing mountain from Covo Fort east 
on Clear Brook stream, May 9,1934, Stone 804 in part (NY) j Fish Lake Mountain, 
July 8, 1875, Ward S89 (M, Q type, US); Fish Lake Mountain, July 8, 1875, Ward 
SS8 (US, F). 

Nevada: Snake Creek, Snake Mountains, July 6, 1928, Jaeger (G). 

The type of Mertensia arizonica boars the label “Arizona,” 
but the specimens were collected probably in southwestern 
Utah. 

Mertensia arizonica and its var. Leonardi are easily sepa¬ 
rated in their typical form but a few intermediate forms are 
hard to place. The var. Grahami is closely related to the sp<‘ 
cies and to var. Leonardi, but by reason of the smaller flowers, 
attachment and position of the stamens, and structure of th<< 
calyx, is distinct. It is also disjunct in range. 

The specimens referred to var. subnuda arc quite variable as 
to character of pubescence, but show close affinity to Mertensia 
arizonica var. Leonardi, differing mainly in the pubescence. 
The specimen from Nevada has the calyx less deeply divided 
than the others. 



1937J 


WILLIAMS—MONOGItAPn OF MBBTBKTSIA 


67 


9. Mertensiamexicaiia, sp. nov.^ 

Erect (?), probably 8 dro. or more tall; basal leaves un¬ 
known ; caiiline leaves elliptical, 4-12 cm. long, 1.5-4 cm. broad, 
acute or obtuse, the loweimost petiolate, the upper sessile, gla¬ 
brous, papillate below, pustulate above, obscurely ciliate; in¬ 
florescence axillary, diffuse and multiflorous, the peduncles 
much elongated (at least in age), bearing many flowers in a 
modified scorpioid cyme; pedicels 5-20 mm. long, glabrous to 
sparsely scabrous; calyx 3-4 mm. long in fiower,' becoming 
much enlarged in fruit, up to 9 mm. long, divided almost to the 
base, the lobes lanceolate, obtuse or acutish, short-ciliate, gla¬ 
brous outside, strigose within; corolla-tube 6-7 mm. long, the 
glands at the base well developed and sparsely pubescent; co¬ 
rolla-limb 8-9 mm. long, longer than the tube, only moderately 
expanded; anthers 2-2.5 mm. long, shorter and about as broad 
as the filaments; filaments 3-3.5 mm. long; fornices prominent, 
glabrous; style 13-15 mm. long, about as long as the corolla; 
nutlets 3-4 mm. long, rugose dorsally. 

Distribution: known only from the type locality. 

Mexioo: road to Porral, near San Julian, State of Chiliualxua, alt. 7000-8000 ft, 
Sept. 8, 1898, Nelson 49*31 (US type, G). 

Notwithstanding the remoteness of this species from M. ari- 
eonica var. Leonardi and M. arizonica it is closely related to 
them. The first thing to which attention is called on seeing the 
plant is the tremendous number of flowers in comparison to the 
above-mentioned entities. The calyx is similar to that of var. 
Laomrdi in form but it is smaller, with the lobes inclined to be 
more obtuse. The ring of hair which is usually present at the 
base of the corolla-tube in M. arizonica and var. Leonardi is 
represented by some rather inconspicuous hairs on the basal 
glands. The fornices also lack pubescence. The anthers are 

* M. meadcana ap. nov., oroctu, 8 dm. vol plus altaj foliis caulinia elJipticis, 4-12 
cm. longis, 1.5-4 cm. latis, acutis vel obtusis, glabris, obscure ciliatis; inflorescentiis 
axillaribus, difCusis et multifloris; pedicellis 5-20 mm. longis, glabris vel scabris; 
calyco 3-4 mm. longo, in fructu usque ad 9 mm. longo; calycis lobis lanceolatis, 
obtusis vel acutis, breviter ciliatis, glabris; coroUae tubo 6-7 mm. longo; coroUae 
Umbo 8-9 mm. longo, tubum superanto; antheris 2-2.5 mm. longis; filamentis 
3-3.5 mm. longis; nueuleis 3-4 mm. longis, rugosis. 
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slightly shorter than in ar izonica and about the same as in var. 
Leonardi. 

This species is based on but one ooileetion, tlie speciTnens of 
which are not complete and past the best stage of develop¬ 
ment. More material may disclose other difTorences. 

10. Mertensia campanulata A. Nols. in Dot. (la^:. 54: 150. 
1912. 

Erect, 3-8 dm. tall, stems from each rootstalk 1 to few; basal 
leaves very largo in contrast to the caulino leaves, 10-20 cm. 
long, 2-8 cm. broad, ovate-oblong to oblong-lanceolate, acute or 
possibly somewhat acuminate, the base decuri’ont on the pet¬ 
iole, glabrous except the mai-gius si)aringly shoi’t-st rigose, 
upper surface papillate, petiole 10-20 cm. long; canlino l(‘avea 
diminishing rapidly in size from base to top of plant, 2-20 cm. 
long, 0.7-5 cm. broad, ovate to narrowly oblong-lanceolate, 
acute, acuminate, or obtuse, the lowest potiolate, the rest ses¬ 
sile, glabrous, the upper surface pustulate, the margins randy 
developing hairs, more or less glaucous; i)cdicels 1-10 mm. 
long, glabrous, glaucous, stout; inflorescence usually much 
branched, the pedrmclos bearing a more or loss elongated scor- 
pioid cyme; calyx campanulate, 5-7 mna. long, glabrous, lobes 
short-obtuse, 1-2 mm. long, margins merely pustulate, inner 
surface of calyx with a few short hairs; corolla-tube 7-10 mm. 
long, glabrous within; corolla-limb 7-8 nun. long, only mod¬ 
erately expanded, subequal to the tube; anthers 2.5-3.r) inm. 
long, about as long as or longer than and as wide as or wider 
than the filaments; fornicos inconspicuous, merely a thiclnm- 
ing in the tissue; style about the length of the corolla or a little 
longer; nutlets rugose, about 5 mrn. long. 

Distribution: Blaine and Camas Counties, Idaho. 

Idaho: near Kotchem, Ouslor Oo. ftiow Blaino (’o.], Juno 19, 1930, Apphqatc 
BStSB (G) ; prairie and dry places along loada, Corral, Blaino alt. 5700 i*1., Juno 
27, 3916, Macbride # (NY, G, By, UR, M, OAR, TTOal); edgo of 

meadow, Alturas Lake, Blame Oo., alt. 6400 ft., Aug, 11, 1916, MachHdf* ^ Payton 
S7£4 (NT, G, By, US, M); on moist dat near Alturas Lako, July 12,1910, M^OaAn 
(By); Sawtooth National forest, coll, of 1910, Woods fSSO (By) ; modoraloly molHl 
meadows, Hailey, Blaine Oo., July, 3911, Woods 8B8 (Q, By type). 

A conspicuously and well-marked species by reason of the 
calyx and the stem-leaves which become rapidly reduced up- 
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ward. A note by the collector attached to one of the type 
sheets indicated that this species does not grow in snch rank 
stands as does M. ciliata nor is it so leafy. The peculiar cam- 



lata* Hal) It sketch 
X enlarged flower 
X %. 



Fig. C. M. virginica* Habit 
sketch X Vi\f flower x %. 


panulate calyx finds its nearest approach in M. arizonica among 
the American species. In Siberia it has a close counterpart in 
M. serrulata (Turez.) DO., as to calyx development. By a 
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typographical error the mimber of the type was given as 
Woods 325 in the original publication. It should have read 
Woods 328. 

11. Mertensia virginica (L.) Pers. ex Link, Ilandb. 1: 580. 
1829. 

ifef. Roth, Cat. Bot. 1: 34. 1797. 

Pvlmomria virginica L., Sp. PI. 135. 1753. 

f P. canadensis Yong, Cat. 44. 1783, nonien mbniidiim. 

9 P. glabra Stokes, Bot. Mat. Mod. 1: 282. 1812. 

Pneumaria virginica Hill, Veg. Syst. 7: 40. 1764. 

Lithospermum pulchrum Lehm., Asperif. i)ars 2: 290. 
1818. 

Casselia virginica Dumort., Com. Bot. 24. 1822. 

Steenhamera virginica Kosteletzky, Allg. Mod. Phariu. FI. 
3: 838. 1834. 

Steenhammera virginica Turcz. in Bull. Soc. Nat. Moscow 
14: 244. 1840. 

Eippoglossum virginicvm Lilja in Linnaoa 17: 111. 1843. 

Cerinthodes virginicum 0. Kuntzo, Rev. Gen. PI. pi. 2: 
436. 1891. 

Stems erect, 1-7 dm. tall, one to several from a thick ligneous 
root; basal leaves of flowering stems relatively small, tlie sur- 
culose leaves larger, 4-20 cm. long, 2-12 cm. broad, broadly 
ovate to elliptic, glabrous or usually slightly ])apillnte above, 
long-petiolate; middle cauline leaves broadly ovate to elli])tic> 
oblong, 4-12 cm. long, 2-9 cm. broad, 8hori-T)oliola((‘ to sessile, 
glabrous, the upper leaves reduced, sessil(‘ and s(‘TniampIex- 
icaul, all leaves pinnatoly veined; inflorescence borne oti pe¬ 
duncles, usually from the axils of leaves, flowers in nnilai(‘ra1 
or scorpioid cymes, congested at first, much elongated in age; 
pedicels 3-10 mm. long; calyx 2-10 mm. long (mostly about 
3 mm. long), divided almost to the base, the lanceolate to ob¬ 
long-lanceolate lobes obtuse or acute, accrescent; corolla blue, 
occasionally white or pinkish, tube 11-21 mm. long (mostly 13- 
16 mm. long), with a dense ring of hairs at the base within, the 
limb 7-13 mm. long (mostly 8-10 mm. long), abruptly ex¬ 
panded, campanulate; fornices present but usually incon8])iou- 
ous; anthers linear-oblong, 1.2-1.7 mm. long; filaments slender, 
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not expanded, 4-8 mm. long; style usually reaching or sur¬ 
passing the anthers; nutlets about 3 mm. long, rugose on all 
sides at maturity; gynobase separating the two pairs of nut¬ 
lets well intruded. 

Distribution: New York, Ontario, Wisconsin, and Iowa 
south, on the east to New Jersey, Delaware, Virginia, Tennes¬ 
see ; on the west to eastern Kansas (Miami Co.), Missouri, and 
Alabama (Tuscaloosa Co.). 

Ontabio : St. Thomas, May 29, 1904, Fisher (ANS); Glen Elgir^ Lincoln Co., 
May 13, 1897, MoCalla US (Cl). 

New York; Port Dickinson, Broome Co., coll, of 1895, Clvie (NT); rich alluvial 
soil, Negundo Woods, Ithaca, May 8, 1884, CovvlXe (US) ; in alluvinm along Enfield 
Creek below gorgo, Ithaca, Tompkins Co., May 10, 1914, Davis SO68 (Cl, G); fiats 
of stroam, near Honeoyo Junction, Caledonia, Livingston Co., June 2,1917, Femes 
8677 (Cl); on banks of Oneida Creek, Durhamville, Oneida Co., May 24, 1920, 
House 69S0 (By, Olokey) j East Aurora, May 15, 1926, Johnson (NY); along the 
Chemung River, Chemung Co., fl. May 12, 1897, fr. June 10, 1897, Lucy 180S (Ey, 
F) ] Genesee River flats, May 14, 1922, Matthews 8085 (UM); in alluvial soil, 
along creek bank, Oneida, May 2, 1896, Maxon (US, NT); alluvial soil, Ellis Hol¬ 
low, Ithaca, May 30, 3920, Muenscher 4" Beohfel SS9 (US, dokey); alluvial soil 
south of Chenango River, Chenango Co., June 18, 1924, Muenscher, Wilson 4 Foster 
15899 (Cl); Ellis Hollow, May 6, 1889, Norr%s (M) j Collins, Erie Co., April 15, 
1921, and May 16, 1921, Perhins (G); in sandy soil along the inlet northwest of 
Buttermilk Creek, Ithaca, May 8, 1914, Fodman cf* Metcalfe S057 (G); Taughan- 
nock Ravine, Ithaca, May 14, 1892, von SchrenJc (M); Negundo Woods, Ithaca, 
AprU 25, 1878, Tretcase (M); aUuvial soil along Cascadilla Creek, Ellis HoUow, 
Dryden, Tompkins Co,, April 25, 1915, Wiegand 4865 (Cl). 

New Jersey: Earitan, May 6, 1886, Aggar (NY); Burnt Mills, May, 1889, 
Perry (M). 

PennsYLVA iHA: pasture, Sayro, May 4, 1899, Barbour 61S (Ry); along creek, 
Millorsville, April 30, 1894, Bitner 8$1S (By) ; Peach Bottom, Lancaster Co., AprU 
9,1910, Carter (NY); Corry, May 7, 1896, ChurchiU (US, G, M); Little Conestoga, 
May 17, 1895, Eisenhower (M); low, moist ground, east bank of SchuylkUl Biver, 
Perkiomen Junction, Montgomery Co., May 4, 1930, Fogg 4056 (G) ; banks of Little 
Conestoga, Lancaster Co., AprU 28, 1890, Heller (US); between York Furnace 
and Tucquan, Lancaster Co., May 11,1901, Heller (US, Q, F); Safe Harbor, Lan¬ 
caster Co., April 29, 1893, Hdler ^ Hatbach 1SJ5 (US, G, M, NY); foot of moist, 
wooded slopes, Perkiomen Creek above Graters Ford, Porkiomen Township, Mont¬ 
gomery Co., April 21, 1915, Long 4r St, John 8448 (G); Westown Farm, Butternut 
Island, Chester Oo., April 25,1905, Moon 85 (US); Union Co., Noll (US); banks of 
the SchuylkUl near Conshohoken, April 23-26, 1865, ParTcer (M, F); meadow, near 
West Chester, May 9, 1882, Medfleld (M); Moore Township in Stoops Ferry, Al¬ 
legheny Co., May 7,1901, Shafer $14 (Cl); 2 mUes north of WrightsvUle, York Co., 
May 2,1891, Small (F); vicinity of Lancaster, May, 1892, Small (NT); meadow, 
Brandywine Creek, Shawls Bridge, Chester Co., April 26, 1930, Stone (G); WU- 
liamsport, Lycoming Co., May 25, 1920, Young (Cl). 
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Dblawabb: Mount Cuba, May 10,1896, Albrecht (NY); meadows iieni Wilmirijr- 
ton, ^fay, 1893, Canhy (P); Ooiitorville, fl. April 20, 1866, I’r. June 2, 1866, Com¬ 
mons (NY); alluvial soil along Kod Clay Oreok, Mount Cuba, fl. April 29, 1S97, fr. 
May 8, 1897, Commons (NY); meadows. Mount Cuba, May 7, 1893, MarIClwrc 
1361 (F); Grand Tower, May 1, 1910, IVilliamson (ANfl); Mouiii (^iba, May 1, 
1910, Whlliamson (ANS). 

Maryland: open rocky woods, near Washiiiglon I). C., Apiil 10, 19U, lUitvhil 
der (NY); Lock Baveu, April 6, 1006, Canard (AM) ; a full nere of this plant 
on Oayuta Creek, April 10, 1888, Millspangh (ITH); river bank, Montgomeiy <\)., 
April, 1897, Morris (F) ; Cumberbmd, April, 1906, l^trdew (AM); High Island, 
Potomac Eiver, April 28, 1881, Smith (US, G); Ilufa a< upper end, Plummer 
Island, in tlio»Potomac Rivor, near Oabiu John, Montgomeiy Co,, Apiil 15, 1015, 
Standley 11268 (G) ; Groat Falls, Montgomery Co., April 30, 1889, 8udworth (M); 
Plummer's Island, in the Potomac River, near Cabin John, Montgomery Co., April 
15, 1915, Van Escltine 266 (O) ; rich soil near a stream, Guupowdor Rivor, May 
13, 1894, Waters (US). 

District of Columbia: High Island, April 24, 1881, Comstock (01); vicinity of 
Washington D. C., April 11, 1897, Kearney (NY); Plummer's Island, April 23, 
1897, Kea/moy (Cl); low grounds, banks of the Poiomae, May 10, 1877, Morono 
(M, NY); banks of canal, April 21, 1895, Pollard 78 (ITOal); Rock (Veek, April 
18, 1897, Williams (By); banks of Potomac above Washington 1), 0., April 21, 
1908, WUliamson (ANS), 

ViBOtNiA.: Richmond, April 24, 1924, Benhe 3699 (F); Bodford Oo., April 30, 
1871, Cwtiss (G); near Miller School, Alb Co., April 20, 1888, FtnHlrj/ (AM); 
Battlefield Winchester, April 29, 1896, Gran S6i (G); alluvial bottoms, near Dmui 
River, Virginia shore of Potomae Eiver, April 19, 1002, Morris 1163 (AM) ; viro<)<l8, 
Front Royal, Warren Co., April 20,1912, Wiegand (01). 

Alab ama; alluvial banks of Rock Creek, in soutlttvestom part of Colbert Co., 
March 29, 1935, Harper SSIS (M); moist rocky gronud, along small crock, near 
Black Warrior River, Tuscaloosa Co., April 15, 1929, Palmer 3S376 (M). 

Ohio: Columbus, May 8, 1897, Clevenger (US); Granville, coll, of 1903, Cornlit 
(UCal); 0. S. U. island, Franklin Co., May, 1889, Craig 6011 (01); Oborlin, 
Lorain Co., May 13, 1894, Hiek (G); swampy ground, banks of Grand River near 
Soda Ahb Plant, Painesville, Lake (’o.. May 8, 1.910, Poitglas ((!!); wot ground, 
bank of Kellogg Crook, Painesville, Lako Co., May it), Douglas (Cl); damp 
grounds, Bennett’s Woods, Carlisle, liorain Co., May 3, 1902, (Inmr <!■ lUmth 
(UM); Granville, April 18, 1890, Jones JJJJ (Ry); rivor l.ottomH, Olwrlin, ts.rain 
Co., May 8, 1891, Kofoid (Cl); Big Darby, May, 1909, Magferih (ilM); ()l>orliii, 
Lorain Co., April 28, 1891, Jiiekseeker (US); Fornbank, “North Bond,’’ coll, of 
1864, Short (UCal); moist woods, Mtoney I’oint, Swlansvillc, May 5, 1931, Sit phi n 
son (Ry); OliilUcothc, May, 1885, irallaee 711 (US); Borea, Cuyahoga do., May. 
1897, Watson, (F); alluvial soil, GarrettsviUo, Portage Co,, April 26, 1908, fVehli 
(G). 

Wist Vhoinia: moist hillside near Guyandotte Elver, Uaboll Co., April 6, 1928, 
Omert 38 (G); Wheeling, AprU 13, 1878, Merta (OT); rich woods, Morgantown, 
Monongalia Co., April 11, 1890, MiUspomgh (NY); near Hampton, Upshur County, 
April 21, 1895, Pollock (F). 

Miohioah: Ross, Kent Co., May 7, 1880, Sones (1>). 

Indiaka: Honey Creok, Terre Haute, April 17, 1889, Pvermann (US); Knox 
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Co., April 23, and May, 1890, Spillman $60 (P); Crawfordsville, May, 1896, 
Thompson (P); Happy Valley, Hanover, March 20, Williams 114 (G); Mattsville, 
May 6, 1892, Wilson (NY). 

Kentitckt: Elklick, Payette Co., March 26, 1927, Anderson $9$ (G); Shelby- 
ville, coll, of 3917, Flint (G) ; rich damp banks in woods, Burgin, Mercer Co., King 
$$ (P); moist woods, Bowling Green, Aprils 1892, Frioc (M); Elkhorn Cliff, farm 
W. Carbon, Stamping Ground, March 10, 1930, Singer 16 (US ); coll, of 1842, Short 
(US). 

TEiirN‘F4SSiCE: Sherwood, coll, of 1886-87, Bridgman (UCal); rich, wooded banks, 
Emory River, April 23, 1893, Kearney ISS (US); to Prench Broad River above 
Dandridgo, March, 1842, Bugol (NY, M); very wet grounds, near Knoxville, April, 
1896, Muth (M); low, damp grounds, Harriman, May 1, 1896, Buthrld? (G); low 
wet grounds, Dante, April, 3897, Buth S$36 (NY). 

Wisconsin; Kickapoo River bottoms, Ontario, Vernon Co., May 9,1931, Fassett 
4‘ Truman 13034 (M); May 22, 1888, Scomlle (Ry). 

Illinois: alluvial river banks, Dekalb Co., May, Abbott (CAS) ,* Riverside, May 
10, 3931, BaboooTc (NY) ,* Utica, May 16,1916, BenJce 1775 (CAS, US); rich woods 
near Wady Petra, May 4, 1898, Chase (US, AM); moist clearing, near Monica, 
Peoria Co., April 28, 1907, Chase 1382 (US); Macon Co., April, 1896, Clohey 227 
(Olokey); Rossvillc, May 2, 1885, DeForest 364Q (Cl); 3 miles south of Columbia, 
April 22, 1922, Brushel 1904 (M); Prench Village, April 24, 1877, Eggert (UCal, 
M, NY, Ry) j Vermilion River, south of Hillery, Vermilion Co., April 27, 1907, 
Gates 1407 (US ); Decatur, May 8, 1897, Gleason (G); rich mesophytic hillsides. 
Grand Tower, May 5, 3902, Gleason 2579 (G); in clearing. Starved Rock, La Salle 
Co., June 1-7, 1909, Greenman, Lansing ^ Dixon 100 (NT, G) ,* Peoria, May, 1884, 
Heading 2109 (UCol); woods along Des Plaines River, north of Thatcher’s Park, 
May 34, and 26, 1900, HUl 1280, 1312 (ANS, M); low open woods along stream 
near Hickory Creek, Now Lenox, May 8, 1915, Johnson 1639 (NY); rich woods, 
Peoria, May, 3900, McDonald (Ry) j Augusta, Mead (ANS, G); low rich ground, 
Johnson Co., April 28, 1919, Palmer 14987 (M); rich woods, 1% miles north of 
‘‘Cottonwood” Station, Urbana, April 24, 1909, Pease 11835 (G); Kinkade’s 
Woods, Richland Co., May 2, 1926, Ridgway 2485, 2486, 2487 (M); moist woods, 
Evanston, coll, of 1879, Shipman (ANS); rich woods, Wheatland, April 19, 1896, 
Umbach (US, ANS). 

Iowa: 4 miles west of Grinnell, Sugar Creek, May 11, 1907, Conard 626 (AM); 
Indianola, May 20, 3885, Elrod (UM); Payette Co., May 28, 1894, FinTe 100 
(US, G); Johnston Co., April 28, 1895, FitepatricTo 4r Fitepatrich (M, G); rich 
open woods, Johnston Co., May 11, 1900, Fitapatriolc Jr FitapatricTc (Cl); rich 
ground in shade, vicinity of Bontonsport, April, 1980, Graves 1740 (CAS, M); 
Iowa City, coll, of 1889, Hitchoocle (M); Grinnell, coll, of 1876, JoTies (G); wet 
woods, Powosheik Co., June, 1876, Jones (CAS); Grinnell, May 7, 1877, Jones (NY, 
Ry); near Grinnell, coll, of 1886, Norris (M); rich woods along base of river bluff, 
near Parmington, Van Buren Co., May 19, 1929, Palmer 35851 (G); Ames, May 
25, 1890, Raymond (M); rich woods, Davenport, May 10,1891, Ross (UCal); Iowa 
City, May 13, 1883, Shimeh (US); Oou Palls, May 15, 1909, Somes $023 (US); 
Ames, Stewart 293 (Cl); Scott Co., May 18, 1873, Suksdorf (P). 

Missoimi: low grounds, Cass Co., April 30, 1864, Broadhead (M); Independ¬ 
ence, April 10, 1895, Bush 365 (M); common in rich woods, Adams Station, April 
25, 1897, Bush 398 (US); along streams, Swan, April 21, 1907, Bush 4238 (M); 
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rich bottoms, Montecr, April 28, 3907, Bush 4374 (M) ; bottoms, Morgan Co., April 
13, 1935, Bush U64i (M) j bunks of streams, Eoliii, Pike Co., April 23, 1917, Davis 
(Gokoy, G) j dry open woods, Davis farm, near Wliitosidts Lincoln Co., May 19, 
1917, Davis 7396 (M)j Joronio, A])ril 22, 1923, Drushe} 1703 (M); near Mincke, 
April 21, 1918, Drushcl 4065 (M); bridge across Dig River, near junction with Fljit 
River, St. Francois Co., April 7, 1929, Granman (M); rich woods, local, 
Jackson Co., April 25, 1897, Mackenzie (M); low rich woods, Galena, Stone Co., 
May 20, 1914, Palmtr 5636 (M, Cl); wet rocky ground along Stout's Crook, near 
Arcadia, Iron Co., May 27, 1920, Palmer 30JJD (M); rich shaded ground at foot of 
bluff. Mine La Motto, Madison Co., April 29, 1931, Palmer 39151 (Q, M); shaded 
woods, alluvial soil, Irondale, Washington Co., April 15, 1898, JtimvV (M); in 
shaded ground at base of liiuostono hill along Big River, 5 miles north of Ilouso 
Springs, Jefferson Co., April 18,1931, Steyermark 550 (M) ; Glencoe, April 27, 1888, 
Trelease (M); moist alluvial bank of a small creek 15 miles southwest of St. Louis, 
St, Louis Co., April 21, 1934, irUliams 1500 (M, W); UUlsboro, May 24, 1885, 
Wislieemis 315 (M). 

Kansas: Miami Co., April, 1885, Oyster (CAS); woods, Miami Co., May, 1883, 
Oyster 5856 (P), 

Mertensia virginica is possibly one of the oldest spoeies of 
the genus found on our continent. Within its range are the 
oldest available land areas of the continent. The distinction of 
occurring on these old land masses is not shared with any other 
species. Neither does it share with most other species of the 
genus the complex variations which make the definition of en¬ 
tities so difficult. No close specific relationship between this 
species and any other is readily suggested. If it were luicos- 
sary to show relationship, M. ciliata and its varieties probably 
are more closely allied than any other. 

The author is indebted to Mr. .1. Ramsbottom and Mr. 
A. H. 0. Alston, of the British Museum of Natural History, 
who kindly have made a comparison of material s(int tlumi 
(WUUams 1500) with Linnaeus’ specimen in the Linnc'an Her¬ 
barium. The ty])e is marked “virginica” and “K” (i.o. 
Kalm) in Linnaeus’ hand. Kalm collected in Pennsylvania, 
New York, New Jersey, and Canada. 

12. Mertensia ciliata (James) G. Don, Gen. ITist. 4: 372. 
1838. 

M. polyphylla Greene, Pittonia 4: 87. 1899. 

M. punctata Greene, l.c, 88. 

M. cUiatavax. longipedunculata A. Nels. in Bull. Torr. Bot. 

Club 29 : 402. 1902. 

ilf. picta Rydb. in Bull. Torr. Bot. Club^Sl: 638. 1904. 
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M. ciliata polyphylla A. Nels. in Coult. & Nels., Man. By. 

Mt.Bot.421. 1909. 

M. ciliata punctata A. Nels., l.c. 

M. pallida Eydb. in Bnll. Torr. Bot. Club 36: 680. 1909. 

M. incongmens Macbr. & Pby- 


son in Contr. Gray Herb. 
N. S. No. 49: 66.1917. 

Pulmonaria ciliata James in 
Trans. Am. Phil. Soc. 11. 2: 
176. 1825, name only; Torr. 
in Ami. Lye. N. Y. 2: 224. 
1828. 

Erect or ascending, 1-12 dm. tall, 
usually with many stems from each 
rootstalk; basal leaves variable, ob¬ 
long- to ovate- or lanceolate-sub- 
eordate, 4r-15 cm. long, 3-10 cm. 
broad, ciliate on the margins, often 
papillate on the upper surface, pet¬ 
ioles longer or shorter than the 
blades; cauline leaves lanceolate to 
ovate, acute, acuminate or obtuse at 
the apex, attenuate to subcordate at 
the base, the lowermost short-peti- 
olate, the uppermost sessile, ciliate 
on the margins, often papillate on 
the upper surface (the papillae of¬ 
ten muerouate on the uppermost 
leaves), often quite glaucous, thin 
in texture; pedicels 1-10 mm. long, 
glabrous, papillose or rarely with a 
few short strigose hairs; inflores¬ 
cence from the axils of leaves, the 
l)eduncles elongated in mature or 



yig. 7. M. cthata. Habit 
Bketcli X enlarged flower 
< 1 . 


well-developed plants, in young 


plants the flowers aggregated at the top of the plant, each pe¬ 
duncle terminated in a modified ebracteate scorpioid cyme, or 


occasionally subumbellate; calyx-lobes 1.5-3 mm. long, gla- 
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brous on the back, ciliate to papillate on, the margins, more or 
less strigose within, obtuse or rarely somewhat acute, divided 
almost or quite to the base, rarely enlarged in fruit; corolla- 
tube 6-8 mm. long (mostly about 7 mm.), glabrous or with 
crisped hairs within; corolla-limb 4r-10 nun. long (mostly about 
6 mm.), sometimes longer than the tube, moderately expanded; 
anthers 1-2.5 mm. long (mostly about 2 mm.), as long as or 
shorter, and narrower, than the expanded part of the filament; 
fomices prominent, glabrous, papillate or pubescent; style 
about as long as the corolla or exceeding it; nutlets rugose or 
mammillate. 

Distribution: cosmopolitan in moist hills and foothills and 
up to about 12,000 feet elevation in the mountains from Mon¬ 
tana, C!olorado, and Wyoming, to eastern Oregon, south to 
northern New Mexico. 

Montana: along streams, Mt. Bridger, alt. 6000 ft., July 17, 1905, Bla/rMnship 
S76 (US, UM, M, ANS ); Helena, June 25, 1908, Butler 761 (NY) ,* Deer Lodge Na¬ 
tional Forest, Aug. 13, 1911, Fleming 91 (US ); Spanish Basin, Madison Range, 
July 11, 1896, alt. 6000 ft., Flodmm 761 (NY); Stillwater Co., alt 1600-2400 m., 
July, 1920, Kemp 41 (NY) j Lima, June 28, 1895, Bydberg m7 (NY type M. 
pallida); Spanish Basin, Gallatin Co., alt. 6500 ft., June 23, 1897, Bydberg 4r 
Beseey 4876 (G) j motintains, Lima, June 30, 1895, Shear 8396 (US, NY); Hell- 
roaring Plateau, Beartooth Forest, Rock Creek District, July 25, 1921, Simms ^ 
Zeh 68$ (UM); moist open hillside upper Hyalite Trail, Middle Creek Canyon, Gal¬ 
latin Co., Aug. 3, 1927, Swingle (By); Belt Mountains, July 25, 1888, Williams ISO 
(US). 

Wyoming : Horse Creek, July 11, 1892, Bvffum 646 (Ry); moist hillside, 
Mt Washburn, Yellowstone Park, alt. 9000 ft, July 3, 1931, Condon 6766 (M) j 
headwaters, Cliff Creek, alt. 9000 ft., Aug. 9-18, 1900, Curtis (NY); Heather 
Creek Banger Station, Hayden Forest, Carbon Co., alt 2300 m., July 4, 1915, 
Bgglesion 11860 (US); along streams, Clark's Fork and Big Horn Mountains, 
1881-1882, Forwood (US); moist places. Wind River Mountains, July 24, 1881- 
1882, Forwood (US); wet hillside, Ten Sleep Lakes, Big Horn Co., July 30, 
1901, Oooddvng 409 (UCal, M, Q); Coal Creek, Teton Mountains, alt 8200 ft, 
on stony creek bank, Aug. 15, 1921, Sail 11447 (G ); Gros Ventre Pass, head of 
Pierre's Hole, alt. 7000 ft. (also on Madison River), June 18, 1860, Sayden (M); 
Lake Pork, alt 5000 ft., June 22, 1860, Sayden (M); near head Bear Creek, Gray's 
River drainage, Wyoming Forest, July 10, 1914, Jewell f Woods 69 (Ry); Sher¬ 
man, alt 8000 ft., Aug. 1, 1905, Johnson 128 (NY) ,* head of Swan Lake Valley, 
Yellowstone National Park, July 11, 1888, Knowlton (US); Uinta Mountains, 
Aug. 1872, Leidy (ANS); Uinta Mountains, Aug,, 1873, Leidy (US); Sher¬ 
man, alt 8235 ft, July 27, 1884, Letterman (M); Apollinaris Spring, Yellow¬ 
stone National Park, July 17, 1902, Mearns 1989, 1940 (NY); Teton Mountains 
near Leigh Lake, July 26, 1901, Merrill ^ Wiloox 1129 (NY, US, G, Ry); 
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North Chugwater, July 7, 1894, Nelson SIS (By); Sybille Creek, July 8 , 1894, 
NeUon 408 (US, G, By, M, NT) 5 Garfield Peak, July 29, 1894, NeUon €89 
(By); Union Pass, Aug. 13, 1894, Nelson 1098 (US, By, 01, M, G, NY); Union 
Peak, Aug. 13, 1894, Nelson lOSl (By); Table Mountain, June, 1895, Nelson 1S99 
(By); stream banks. Chug Creek, Albany Co., June 30, 1900, Nelson 7S91 (US, G, 
NY, 0, By TYPifl M. oiliata var. longipedunyidaia, M, C); on shaded creek banks, 
Nash»s Fork, Albany Co., July 28, 1900, Nelson 77S9 (NT, US, G, M, By); wet 
banks. Little Goose Caiion, Sheridan Co., July 28, 1901, Nelson 8631 (By); banks 
of streams, Centennial, Albany Co., July 27, 1902, Nelson 8695 (US, NY, UCal, G, 
M, By, Cl); subalpine creek banks. Centennial, Albany Co., July 31, 1902, Nelson 
87SS (US, G, By, Cl, M); stream banks. Birds Eye, June 22 , 1910, Nelson 9499 
(M, US, G, NY, By); Horse Creek, July 10, 1897, Nelson 76 (NY); about clumps 
of willows on a creek bank. Mammoth Hot Springs, July 4, 1890, Nelson ^ Nelson 
6669 in part (NY, G, AM, US, By, Cl); wet wooded copses, Soda Butte, July 14, 
1899, Nelson Nelson 68SS (P); Mammoth Hot Springs, July 13, 1905, Oleson 
(By); Dome Lake, Elk Mountain, Sheridan Co., alt. 10,500 ft., June 28, 1897, 
Temmel ^ Stanton (M) j dry stony slopes, mountains 6 miles east of Afton, Lin¬ 
coln Co., alt. 10,000 ft., July 3, 1923, T ay son ^ Armstrong SS54 (By, M); Sheep 
Mountain (Perry Poak), Snake Biver Bange, near Alpine, Lincoln Co., moist banks, 
middle elevations, July 11, 1923, Payson ^ Armstrong S449 (By, Cl, M, ANS, G); 
cliffs, mountains near Cottonwood Lake, east of Smoot, Lincoln Co., alt. 10,000 ft,, 
July 21, 1923, Payson 4r Armstrong S668 (G, M, ANS, By, Cl) j limestone cliffs, 
Teton Pass Mountains, east of Victor, Idaho, alt. 9800 ft., July 25, 1920, Pay son rf* 
Payson 9140 (CAS, M, By, G, NY); Horse Creek, 7 miles west of Merna, Sublette 
Co., creek bank, July 16, 1922, Payson # Payson 9796 (G, By, UCal, M, ANS); 
alpine rock slides. Wind Biver Mountains, 10 miles northeast of Fremont Lake, 
Sublette Co., July 30, 1922, Payson ^ Payson 9886a (By) ; moist ledges at summit, 
Saltlick Mountain, northeast of Kendall, Sublette Co., Aug. 7, 1922, Payson 4* 
Payson 9971 (UCal, G, 0, US, NT, By, M, ANS); small brook and hillsides on 
Deer Creek, north side of Laramie Mountains, Aug. 17, 1899, Sdhuchert (US); 
Little Medicine Biver, near the John Burnett Banch, Aug. 18, 1899, Sehuohert 
(US); Plumbago Oafion, Aug. 26-27, 1899, Sohuofiert (US); stream banks. Little 
Goose Canyon, Sheridan Co., June 22, 1013, Sharp 366 (By); head of Big Goose 
Creek, Big Horn Mountains, July 15-24, 1893, Tweedy SS (US); headwaters of 
Tongue Bivor, Big Horn Mountains, July, 1898, Tweedy 118 (NT); Spread Creek, 
Teton Forest Boservo, alt. 6500 ft., Aug., 1897, Tweedy 164 (NY); Big Horn, 
Sheridan Co., alt. 6000 ft., July, 1899, Tweedy 9699, 9600 (NY); eastern slope of 
the Big Horn Mountains, headwaters of Clear Creek and Crazy Woman Biver, alt. 
7000-9000 ft., July 20-Aug. 15, 1900, Tweedy 3673, 3674 (NY, P, By); foothills, 
rolling plains between Sheridan and IBufCalo, alt. 6000 ft., June 15-July 15, 1900, 
Tweedy 3676 (NY) j Coppexton, Carbon Co., alt. 8700 ft., Aug. 5, 1901, Tweedy 
4966 (US, NY); Battle, Carbon Co., Continental Divide, alt. 10 , 000 - 11,000 ft., Aug. 
1 , 1901, Tweedy 4966 (NY); river bottoms. Encampment, Carbon Co., alt. 7200 
ft., June 15,1901, Tweedy 4967 (US, NY); bank of stream, 20 miles northwest of 
Lost Cabin, alt. 6000 ft., Fremont Co., July 5, 1921, Wiegand, Castle, Pawn # 
Pouglas 9078 (Cl); banks of Trail Creek, vicinity of Teton Pass, Teton Co., alt. 
7500 ft., July 1,1932, Williams 791 (NY, By, U, 0, CAS, M); banks of Trail Creek, 
vicinity of Teton Pass, Teton Co., July 3, 1932, WUluvms 797 (NY, M, 0, By); 
hillsides and cliffs. Glacier Canyon, Grand Teton National Park, July 23, 1932, 
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WUliams 9S6 (NY, M, 0, Ey ); spring bank, Roosevelt Meadows, headwater of the 
Hoback River, Lincoln Co., July 11, 1933, Williams USSO (W, M); moist hillside, 
Two Ocean Mountain, Continental Divide, Aug. 1, 1933, Williams 1370 (M, W); 
in willows along Lizard Creek, Teton Co., June 20, 1934, Williams 1633 (M, W) ; 
in willows along Pacific Creek, dense shade, Teton Co., June 29, 1934, Williams 
1640 (W, M); in tremendous masses *along a creek below Lake Solitude, Aug. 9, 
1934, Williams 1700 (W, M); creek bank in moist woods. Happy Jack Canyon, 
Albany Co., June 6, 1934, Williams 1713 (M, W); creek-bank near Powder River 
Pass, Big Horn Mountains, Johnson Co., July 4, 1936, Williams 3335 (W, M, ND, 
P); rocky dry creek-bank near Libbey Creek, Medicine Bow Mountains, Albany 
Co., July 13, 1935, Williams 3386 (W, M, ND, P); rocky roadside, Medicine Bow 
Mountains, Albany Co., along Libbey Creek, July 14, 1935, Williams 3401 (W, M, 
ND) ,• Bradley Lake, moist situation, June 24, 1931, Williams 4r Pierson 309 (M, 
0, W); among wRlows, moist places, Black Rock Meadows, Teton Co., June 11, 
1934, WUUams WiUiams 1600 (M, W). 

Colorado: Chambers Lake, July 13, 1896, BcJcer (UCal, M, NY); Black Cailon, 
June 20,1901, Bciker 189 (UCal, US, By, M, O, NY, G) ; Van Boxle’s Ranch, above 
Cimarron, July 10, 1901, Bdker 403 (UCal, US, NY, G, By, O, M); Marshall Pass, 
alt. 10,000 ft., July 19, 1901, Bdker 486 (US, G, NY, P); near Pagosa Peak, alt. 
12,000 ft., Aug., 1899, Baker 569 (UCal, G, 0, NY, US, By, AM, ND, type M. 
p&ljfphylla, M) I near Pagosa Peak, alt. 10,000 ft., Aug., 1899, Baker 660 (M, US, 
UCal, By, G, NY, 0, AM, type M, punctata not in ND, not seen); hills, Larimer Co., 
alt. 9500 ft., July 18, 1895, Baker 7699 (US, Ry); along trail up cliff near Glass 
Lake, alt. 11,000 ft.. Rocky Mountain National Park, Aug. 23-30, Baker 4718b 
(UCal) j abundant along streams. Bob Creek, West LaPlata Mountains, June 26, 
1898, Baker, Ewrle, # Tracy 180 (By, M, N, G, US, NY, O, F, Cl); vicinity of Bald 
Pate, July 14,1923, Bebb 3304 (M) $ Breckenridge, Bereman 769 (M); Green Moun¬ 
tain Falls, alt. 7500 ft., July 13, 1895, Bessey (NY); Cochetopa National Forest, 
July 20, 1911, Bliss (US); Middle Beaver Creek, alt. 11,000 ft., July 24, 1903, 
Btumer (G) 5 Breckenridge, coll, of 1871, Brandegee (M) ; vicinity of Canon City, 
near snow line, May, 1871, Brandegee (ANS); Fremont Co., 1873, Brandegee 660 
(ANS); Breckenridge, colL of 1871, Brandegee 377 (ANS); Ophir waterfall at the 
end of pipe-line, near Suffolk Mill, Brewster (C) ; Brookvale, Clear Creek Co., June 
15, 1918, CkwrohUl (M); Mt. Baldy, alt. 3600 m., July 15, 1901, Clements # 
Clements 388 (US, NY, G, Cl, M, Ry); Peak Valley, alt. 3800 m., Aug. 21, 1901, 
Clements # Clements 367 (US, NY, G, Ry, M, Cl); Dark Caiion, alt. 2800 m., Pike's 
Peak Region, July 15, 1901, Clements # Clements 376 (G, US, NY, Ry, Cl, M); 
Turquoise Lake, Lake Go., damp shore, alt. 10,200 ft., July 3, 1915, Clokey 3746 
(dokey); wet soil, Tolland, alt. 8800 ft., July 19, 1917, Clokey 3861 (CAS, US, 
Olokey, By, Ariz, G, NY) ,* moist soil, Lake Eldora, Boulder Co., alt. 9250 ft., July 
18, 1918, Clokey 3167 (Olokey ); open ground, Everett, Lake Co., alt. 10,200 ft., 
July 6 , 1919, Clokey 3519 (Clokey, O); along wooded stream, Twin Lakes, 9400 
ft., July 14, 1919, Clokey 3663 (CAS, US, Clokey, NY, G); Estes Park, Aug. 10, 
1904, alt, 8000 ft., Cooper 384 (By); moist ground in shade, Hotchkiss, June 22, 
1892, Comen (NY) ; mountains above Boreas, alt. 12,000 ft., July 24, 1897, Crandall 
(UCal, NY, By ); swamp, above Beaver Creek, alt. 9600-12,000 ft, July 7, 1896, 
Crandall 1644 (US, G, UM, P ); near Ironton, San Juan Co., July 21-31, 1899, 
Curtis (By, NY ); near snow, Broomerville, alt. 10,000 ft, July 7, 1906, Dcmiiels 830 
(M) j Trapper's Lake, alt 10,000 ft., Aug. 31, 1910, mroe 7481 (C) ,* Gray's Peak, 
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July, 1888, Eastwood (0); Columbia Mine, Telluride, May 18, 1896, Ehy (M); 
vicinity of Mt, Carbon, Gunnison Co., alt. 2730 m., July 6, 1910, Eggleston 5881 
(ITS); western slope of Mt. Massive, Leadville Forest, Lake Co., alt. 3100-4000 
m.. Sept. 10, 1915, Eggleston 1188S (US); along Spring Creek, above Idaho, July 
31, 1874, EngelTMvm (M); banks of mountain streams, below Berthoud Pass, alt. 
10,000-11,000 ft., Aug. 10, 1874, Engelmaim^yi); wet rocks, Georgetown, Aug. 17, 
1874, Engelmann (M) ; Palmer Lake, July 13,1901, FerrU (C); Hancock, Aug. 17, 
1905, Ferril (C); divide between Arkansas Biver and South Park, coll, of 1845, 
Fremont Expedition to Eochy Mts, (US, NY); Crystal Park, near Manitou, Aug. 
14, 1885, Fritdhey (M); Berthoud Pass, Aug. 5, 1980, Fuller (M) j marshes, sum¬ 
mit of North Park Eange, Larimer Co., Aug. 11, 1903, Ooodding 1855 (US, By, Cl, 
UCal, M, G, NY, C, ANS) j near Golden City, coll, of 1870, Greene (G ); Buxton 
Creek, Pike's Peak, July 22,1919, Sail (UCal); moist soil on edge of stream near 
Lake Conunon, Trappers Lake, Garfield Co., Aug. 3, 1933, Eama 1S44 (M); along 
creek near Ward, alt. 9400 ft., June 25, 1931, Hanson C294 (M); Cameron Pass, 
Sept. 2,1890, Herb. State Agrio, Coll 1639 (NY); rocky bank of White Biver, one- 
fourth mile north of Trappers Lake, alt. 9450 ft., July 29, 1933, Eermasm 5441 
(G); Bed Mountain, Aug. 6, 1904, Euestis £117 (C); crevices of rocks along the 
streams within the Rocky Mountains, James (NY type); on Long's Peak, July, 
1905, Johnston 80 (By); along stream, Allens Park, July 17, 1917, Johnston 
HedgeocJe 54S (G); Manitou, July, 1878, Jones (US); Gray's Peak, alt. 11,500 ft., 
Aug. 28,1878, Jones 693 (NY, G, U); above Vallecito, alt. 12,000 ft., Sept. 4,1903, 
Enawlton 56 (US); near Breckenridge, Summit Co., alt 12,000 ft, Aug., 1901, 
Maclcenaie 331 (M, By); near a stream, Wagon Whed Gap Exp. Station, Mineral 
Co., June 25,1911, Murdoch 4639 (CAS, US, Olokey, M) ; Cameron Pass, Larimer 
Oo., Aug. 5, 1893, Osierhout (0) j Estes Park, Larimer Co., July 17, 1897, Oster- 
hout (UCal) ,* moraine, Estes Park, Larimer Co., June 23, 1894, Osterhout 308 (0); 
Dale Creek, Larimer Co., July 19, 1899, Osterhout 1869 (0); Bed Cliff, Eagle Co., 
June 26, 1900, Osterhout £165 (0); Ward, Boulder Co., July 17, 1901, Osterhout 
£449 (0, NY); Moraine Park, Larimer Co., July 20, 1903, Osterhout £883 (0, NY 
TYPE M, piota); above Arrow, Grand Co., July 20, 1906, Osterhout S£84 (0); 
Chambers Lake, Larimer Co., July 3, and Aug. 12, 1908, Osterhout 37£8, 3780 (0) ; 
Buckhorn Creek, Larimer Co., June 3, 1916, Osterhout 5499 (0); Long's Peak Inn, 
Larimer Co., July 13, 1917, Osterhout 5651 (0); wet rocky ground, near Tolland, 
Gilpin Co., June 24, 1926, Falmer 31£64 (M); Baldwin Cafion, Alpine Co., July 2, 
1876, Papineau 65 (US) ,* Colorado Territory, coll of 1872, Parry (G, NY, ANS, 
M); from the head-waters of Clear Greek, and the alpine ridges lying east of 
Middle Park," Colorado Territory, coll, of 1861, Parry £85 (NY, M, Q); Colo¬ 
rado Territory, lat 39-41®, coll, of 1862, Parry 44£ (US); broo^ide, Uncompahgre 
Divide, alt 9000 ft., July 27, 1914, Payson 538 (M, C, G, By); subalpine basin. 
Pike's Peak, Aug. 2,1919, Pa/yson 1568 (By, M); Silver Lake, Aug., 1914, Phelps 
(CAS); Gray's Peak, Aug. 10,1871, Porter (US); North Boulder Creek, alt. 2700 
m., June 30, 1905, Ecmaley 1176 (C); Ward, July 18, 1907, Bamcdey 3179, 3££0 
(UCal); South Boulder Canyon, Boulder Park, Tolland, alt. 6800 ft., Aug, 24, 

1907, Eamaiey 3817 (UCal, By, AM, 0); stream-side, Mammoth Gulch, July 4, 

1908, Ecmaley 5349 (0); in shade of willows. Corona Lake, Aug. 28,1908, EamaXey 
6085 (C); Jenny Lake, July 8, 1909, Ecmaley 6613 (C); Stuart Lake, near Tol¬ 
land, July 31, 1918, Eamaiey 11438 (0); near 4th July Mine, July 29, 1906, 
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Samaley ^ Sohlim S466 (By) and ^566 (0); North Boxelder, alt. 7000 ft., June 
8-11, 1907, SamaZey ^ SohUns ^S06 (0); EoUins Pass, Corona, alt. 11,000-11,700 
ft., Aug. 7-8, 1907, JSamaley 4- Boblins $S27 ("Bj, C ); near Hot Sulphur Springs, 
alt. about 7600 ft., Aug. 3-8, 1907, Samaley ^ Bobbins $esi (C, By); shrub zone 
around lake, Tolland, July 4, 1908, SoTnotlcy ^ Bobbins 5i77f 6687 (C); Tolland, 
July 4, 1908, Bamaley 4r Bobbins (By); Bedrock Lake about 4 mUes west of 
Ward, Boulder Co., alt. about 10,000 ft., Aug. 18, 1908, Bamaley Bobbins 60S1 
(C); flank of Snowy Bange, Wet Mountain Valley, July 24, 1872, Bedfid^ (M); 
Sugar Loaf Mountain, July 21, 1906, Bobbvns $177, $208 (By, C); Eldora, July 27, 

1906, Bobbins $308 (C, By); near Beulah, June 5-9, 1908, Bobbins 4969 (C, By ); 
Mt. Audubon, July 19, 1908, Bobbins 684$ (0); Luck Lake, July 20, 1908, Bob¬ 
bins 69$4 (C); East Lake, Tolland, June 22, 1910, Bobbins 7700 (0); Forest 
Lakes, June 26, 1910, Bobbins 7740 (C); Georgetown, Aug. 19, 1895, Bydherg 
(NY); West Indian Creek, June 14-15, 1900, Bydberg 4" Freeland 669$ (NY, 
By); headwaters of Pass Creek, June 30, 1900, Bydberg ^ Vreeland 6693 (NY); 
Halfway House, Pike ^s Peak, May 3, 1896, Shear 3716 (NY, XJ8); Georgetown, 
Aug. 20, 1895, Shear 4711, 471$ (NY); Ouray, July 26, 1897, Shear 49$3 (NY); 
swamp-borders. North Park near Teller, alt. 8000 ft., July 30, 1884, Sheldon 144 
(ITS); shady moist places, Buena Vista, alt. 8000 ft., July 5, 1892, Sheldon 633 
(US) j Gray^s Peak, at timberline, Aug. 31, 1884, Smith (ANS); Bollins Pass, 
alt. 11,660 ft., Aug. 17, 1905, Smith (ANS, M); South Park, Aug., 1874, Smith 
16 (NY); Farnham, July 10, 1891, Smith (M, P); 15 miles from Pagosa Springs, 
on Wolf Creek Pass Boad, alt. 7000-7500 ft.. May 28, 1934, Stone 668 (NY); 
common at head of West Miller Creek, White Biver Begion, Aug. 7, 1908, Tide- 
Strom 1676 (US); vicinity of Mt. Carbon, abundant in moist draws and along 
streamlets, July 11, 1910, Tidestrom 3740 (US); Argentine Pass, July 15, 1886, 
Trelease (M); La Plata Mountains, alt. 11,500 ft., July 20, 1896, Tweedy 651 
(US); Eldora to Baltimore, alt. 8500-9500 ft., June 20-July 10, 1903, Tweedy 
6666 (NY, By); Uncompahgre Forest, alt. 11,500 ft., July 10, 1913, Wathins 13$ 
(US); moist meadows, Babbit Ears Pass, Jackson Co., July 20, 1935, Williams $4$6 
(M, NL, P, W); summit Wolf Creek Pass, San Juan Mountains, Mineral Co., 
July 28, 1928, Wolf $998 (CAS, G); June, 1873, Wolf 709 (US); slopes of Mt. 
Chapin, Larimer Co., Aug. 14, 1927, Woodson 186$ (M); Pike's Peak, June 27, 

1907, Wooton (AM); Estabrook, Park Co., July 15, 1919, Young (Cl); Luck 
Lake, July 18, 1935, Zobel (CAS). 

New Mexico: low wet banks along Costilla Creek, Costilla Park, Taos Co., alt. 
9600 ft., Sept., 1894, St. John 6 (G). 

Aeizoita: without deflnite locality, coll, of 1869, Palmer (US); without definite 
locality, coll, of 1876, Palmer 378 (US, ANS, F). 

Idaho: Thornburg's Bavine" of Nuttall, Wildhorse Creek, head of Big Lost 
Biver, Lemhi Forest, Custer Co., alt. 2400 m., Aug. 4, 1917, Bggleston 14076 (US, 
G); along creek from Meadow Lake, Lemhi Bange, alt. 9000 ft., Aug. 23, 1921, 
EaJl 11531 (G); Soldier Mountains, alt. 8000 ft., July 16, 1895, Henderson 3193 
(US); loamy stream-sides, shade, Silver City, Owyhee Oo., July 18, 1910, Macbride 
416 (US, G, NY, UCal, By, P, M); stream bank, Trinity Lake region, Elmore Co., 
alt. 8000 ft., Aug. 30,1910, Maobride 693 (By); edge of meadow near creek, Corral, 
Blaine Co., alt. 5700 ft., June 28,1916, Macbride # Pa/yson $9$6 (G, NY, US, UCal, 
CAS, By, M); wet creek bank, Bear Creek below Parker Mountain, Custer Co., 
alt. 6000 ft., July 18, 1916, Macbride f Pa/yson 3$8$ in part (UCal, NY); creek 
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bank, Bonanza, Custer Co., alt. 6600 ft., July 28, 1916, Machride # JPcy^on S491 
(M, Ry, G); moist gorge near stream. Smoky Mountains, Blaine Co., alt. 9000 ft., 
Aug. 13, 1916, Machride ^ Payson S74$ (US, 0, Ry, M); moist brook bank. 
Smoky Mountains, Blaine Co., alt. 9500 ft., Aug. 13, 1916, Maohride ^ Payson 
(US, CAS, NY, UCal, Q type M, incongrnenSf M, Ry); Owyhee Mountains, 
July, 3892, Mill ford (M); stream edge, Dber Creek, Owyhee Co., July 1, 1912, 
Nelson Macbride 1854 (Ry); swampy ground, Caribou Mountain, Bonneville Co., 
July 39, 1923, Payson Armstrong 3588 (G, Ry, M); protected calcareous cliffs, 
base to summit of mountains northeast of lake, Henry Lake, Fremont Co,, alt. 
9200 ft., July 11,1920, Payson Payson 1956 (M, NY, By, G) and 1957 (NY, CAS, 
G, M, Ry) j shady banks, Henry Lake, Fremont Co., alt. 6000 ft., July 12, 1920, 
Payson, 4* Payson 1999 (NY, G, "M, Clokoy, CAS, Ry) ; cliifs on north*side of peak, 
base to summit of mountains northeast of lake, Henry Lake, Fremont Co., alt. 9200 
ft., July 37, 1920, Payson 4‘ Payson 8050 (Q, CAS, NY, Ry, M); Palisade National 
Forest, St. Anthony, June 28, 1915, Pickett 100 (Ry); moist situations in good 
soil. Sawtooth National Forest, Hailey, coll, of 1910, Woods S85 (Ry) j Poison 
Crook, Sawtooth Mountains, July 31, 1909, Woods 4 Tidestrom 8697 (US). 

Utah; Silver Lake, Big Cottonwood Cafion, Sept. 30, 1909, Clemens (NT, Clo- 
key); Silver Lake, Big Cottonwood Canon, Sept. 14,1910, ClemeTis (Clokey); June- 
July, 1869, Eaton 847 (CAS) ,* Uinta Mountains, Aug. 23, 1859, Engelmann (M); 
Big Cottonwood Canyon, Salt Lake Co., July 22, 1905, Garrett 1510, ISIS (OT); 
in wot places in rich soil, Big Cottonwood Canyon, Salt Lake Co., Aug. 1, 1906, 
Garrett 1888 (NY); Mt. Tirapanogos, Wasatch Mountains, Utah Co., July 25, 1927, 
Garrett S696a (CAS) ; Mt. Timpanogos, Wasatch Mountains, Utah Co., Aug. 6-15, 
1930, Garrett 6674, 5735 (G) and 5760 (UCal); Bald Mountain, Uintah Co., Aug. 
7, 1930, Garrett 5685 (F); along creeks, Dyer Mine, Uinta Mountains, June 30, 
1902, Goodding 1300 (US, G, NY, Cl, Ry, M); damp grassland near willows, Uinta 
Mountains, Summit Co., alt. 2600 m., Juno 23, 1931, Goodman 1837 (US, M, NY, 
G); damp soil in willows, near Bear River, Summit Co., alt. 2460 m., June 28, 

1933, Goodman 1813 (US, UM, M, NY, G); alpine in the Uinta Mountains, Summit 
Oo., alt. 3600 m., Aug. 4, 1931, Goodman 1899 (US, G, NY, M) ; along stream, East 
Fork of Bear River, Uinta Mountains, Summit Co., alt. 8900 ft., July 9-13, 1930, 
Goodman 4 Mitch cook 1493 (CAS, M, UCal, NY, 0, G); near snow banks, divide 
between East Fork of Bear River and Black's Fork, Uinta Mountains, Summit Co., 
alt. 11,000 ft., July 9-13, 1930, Goodman 4 Mitchoook ISIS (UCal, CAS, NT, 0, 
G, M); along creek noith of Moon Lake, Duchesne Co., alt. 8200 ft., July 1, 1931, 
Graham 6553 (W, Carnegie, M); Blanchard Park, head of Dry Fork Creek, Uintah 
Co., alt. 10,000 ft., July 5, 1933, Graham 8S9S (W, Carnegie, M); meadow above 
trees, north of Chain Lakes, southeast slope of Mt. Emmons, Duchesne Co,, alt. 
11,400 ft., July 20, 1933, Graham 8669 (W, Carnegie, M); along stream, in lodge- 
polo spruce woods between Paradise Paik and Chepeta Lake, Uinta Mountains, 
Uintah Co., alt. 10,000 ft., Aug. 20, 1935, Graham 10086 (W, Carnegie, M); damp 
s.Mudy creek bank, Moon Lake, Ashly Foiest, Duchesne Co., alt, 8100 ft., June 16, 

1934, Marrison 4 Larsen 77it, 7743 (M); grassy savannah, bordered by willows, 
Charter Creek, Daggett Co., alt. 8200 ft., June 19, 1934, Morrison 4 Larsen 7885 
(M ); rocky alpine meadow, ground moraine at timber line, Krebs Basin, southeast 
slope, Mt. Emmons, Duchesne Co., alt, 11,300 ft., July 18, 1933, Mermanm 4934, 
49S4% (G); edge of timber line, northwest slope, Lamotte Peak, Summit Co., alt. 
11,200 ft., Aug. 15, 1933, Mcrmann 6959 (G); crevices in loose rock, barren north- 
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western slope, Lamotte Peak, Summit Oo., alt. 11,800 ft., Aug. 15, 1933, Eermann 
5967 (G); American Fork, July 6, 1895, Joms (UCal, NT); Alta, Wahsatcli 
Mountains, Bald Mountain, alt. 11,000 ft., Aug. 13, 1879, Jones 1S56 (NY, U); 
along stream in aspen, Tony Grove, Logan Canyon, Cache Co., Sopt. 22, 1932, 
Maguire # Maguire 5726 (U); about spring in meadow, spruce belt, saddle between 
Mt. Peale and Mt. Tukunikivatz, Sam Juan Co., alt. 10,500 ft., July 5, 1932, Ma¬ 
guire 4r Medd 8116 (U) j wot place under cliffs, Stillwater Basin, head Bear River, 
Summit Co., alt. 11,500 ft., Aug. 18, 1933, Magwbre, Biehards ^ Magwire 4841 (U, 
G ); in Krumholtz, southeastern slopes of saddle west of Mt. Agassiz, Duchesne Co., 
alt. 11,200 ft., Aug. 16, 1933, Maguire, Biohards ^ Maguire 4844 (M, G, U); 
along stream, north base of Haystack Mountain, Grand Co., alt. 9200 ft., July 9, 
1933, Magiifre, Biohards, Magwire 4‘ Eammond 5115 (UCal, G, U); in spruce, 
grassy north slopes of Greene Mountain, Grand Co., alt. 10,750 ft., July 13, 1933, 
Maguire, Biohards, Maguire 4r Eammond 5116 (G); in moist ravines, marsh, 
Peterson Canyon, Peterson, alt. 8000—10,000 ft., July 19, 1902, Pommel # Blade- 
wood 8880 (G, M) j Stillwater Cafion, Bear River, alt. 9000-10,500 ft., Aug. 1, 1902, 
Pommel 4r Bladcwood 4884 (G, M); along streams, La Sal Mountains, Grand Co., 
alt. 10,500 ft., July 22, 1924, Payson 4r Payson 8950 (M, UCal, Ry, G); along 
streams, west fork of Bear River, Uinta Mountains, Summit Co., alt. 9700 ft., July 
8, 1926, Payson 4r Payson 4989 (US, G, M, Ry); Mirror Lake, Duchesne Co., Aug. 
2, 1932, Biohards 4848 (Q, U); Mt. Lofty, divide between Weber and Bear River, 
Summit Co., alt. 11,300 ft., Aug. 3, 1932, Biohards 4848 (U); Big Cottonwood 
Cafion, below Silver Lake, June 29, 1905, Bydlerg ^ Carlton 6486 (NY), 6488 
(NY, Ry) and 6470 (US, NY ); La Sal Mountains, alt. 3000-3300 m., July 7,1911, 
Bydherg 4r Garrett 8781 (NY) j Gold Basin, La Sal Mountains, alt. 3000-3300 m., 
July 11, 1911, Bydlerg # Garrett 8848 (NY); Horse Gulch and vicinity. La Sal 
Mountains, alt. 3000-3300 m., July 15, 1911, Bydlerg 4r Garrett 8960 (US, Ry, 
NY) 5 La Sal Mountains, near Mt. Peal, alt. 3300-3700 m., July 17, 1911, Bydlerg 
4^ Garrett 8999 (NY, Ry, US); Provo Canyon, Wasatch Mountains, alt. 7000 ft., 
June 11, 1930, Van Bylce (OAS); Uintas, alt. 7000 ft., July, 1869, Watson 848 
(NY). 

Nevada: Clover Valley, Humboldt Mountains, July 14, 1902, Beehl (US) ; Star 
Canyon of Deeth, Elko Co., alt. 5600 ft., July 10, 1912, EeJler (US, NY); Clover 
Mountain Range, near Deeth, East Humboldt or Ruby Mountains, Elko Co., alt. 
9000 ft., July 24, 1908, Eeller 0886 (US, G, NY) ; Lamoille Canyon east of Lamoille, 
East Humboldt or Ruby Mountains, Elko Co., alt. 7050 ft., Aug. 6, 1908, Eeller 
9327 (NY ); ridge on the north side of Lamoille Canyon, East Humboldt or Ruby 
Mountains, Elko Co., alt. 8950 ft., Aug. 8, 1908, Eeller 9878 (NY); moist ground, 
vicinity of Gold Creek, Pine Mountain, Aug. 7, 1913, Eitoheode 1107 (US); moist 
ravine, Duck Creek Cafion 4 miles southeast of Paine's Ranch, Aug. 17,1913, Eitch- 
oode 1888 (US); Martin Creek, Humboldt Reserve, Elko Co., Kennedy 4866 
(ANS); stream flat, Jarbidge, alt. 7000 ft., July 8, 1912, Nelson 4 Maelride 1994 
(US, G, NY, Olokey, By); East Humboldt Mountains, alt. 7000 ft., Aug. 1868, 
Watson 848 (US, NT, G). 

Obegon: moist ground. Fish Lake, Stein’s Mountains, Harney Co., July 20, 
1927, Eenderson 8818 (CAS); bank of Wild Horse Creek, east slope of Stein 
Mountains, June 28, 1925, Pedc 14183 (Willm); moist ground 16-17 miles east of 
Prairie City, Grant Co., July 18, 1928, Peek 16040 (Willm, M); Athena, coll, of 
1917, Stewart (Willm). 
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12a. Mertensia dliata var. subpubescens (Rydb.) Macbr. & 
Payson in Contr. Gray Herb. N. S. No. 49 : 67. 1917. 

M. subpubescens Eydb. in Bull. Torr. Bot. Club 30: 261. 
1903. 

M. dliata var. subpubescens l!onna Candida Macbr. & Pay- 
son, l.c. 

Leaves with spreading or appressed pubescence on the lower 
surface; pedicels usually strigose; otherwise as the species. 

Distribution: western Montana, north-central and north¬ 
western Wyoming, and adjacent Idaho. 

Montana: common, mountain canons, Bozeman, June 18, 1900, Blanlsinship 
(M, G, Ey); Helena, Juno 25, 1908, Butler 750, 751 (NY); Tobacco Mountans, 
July 13, 1909, Butler (UCal, NT); Tobacco Mountains, July 15, 1909, Butler 4SSS0 
(NT); Ylathoad Banger Station, Gallatin Forest, alt. 6500 ft., July 20, 1921, 
Crvnger SS7 (UM); in moist, stony stream-ways, near timber line, Mt. Tiny, alt. 
9000 ft., Aug. 29, 1921, Ball 11599 (G); drying hillside, just above stream, Daly 
Creek, on Skalkaho Bead, KavalH Co., alt. 7000 ft., Aug. 9, 1933, Mitohoodk SCSI 
(CAS, G, UM); along streams in shady places high in the mountains, Aug. 18, 
Howard $04 (Q); Alta, alt. 5000 ft, July 23, 1909, Jones (G, UM); near Helena, 
1889, JSCclsep (NY); above Cooke City, alt. 9750 ft., Aug. 29, 1887, Knowlton (US); 
Hulseys Cabin, Crevasse Mountain, Park Co., alt. 8000 ft., July 20, 1902, Meams 
$046 (NY ); along banks of small mountain stream, near Elk Park, Jefferson Co,, 
July 10, 1930, Palmer $6987 (US, G, M); black loam, Crock Lake Pasture, Madi¬ 
son Forest, alt. 8000 ft., July 10, 1922, Biggie 13 (UM); mountains near Indian 
Creek, alt. 8000 ft., July 21, 1897, BySberg ^ Bessey 4873 (US, NY); Bridget 
Mountains, alt. 7000 ft., June 18, 1897, Bydberg 4" Bessey 4875 (NY) j Spanish 
Basin, Gallatin Co., alt. 6500 ft., June 23, 1897, Bydberg # Bessey 4876 in part 
(NY TYPE, US, Ey, F, UM); Deer Lodge Co., 1901, Scheuber 4$ (NY); rich open 
woods. West Gallatin Eiver, Juno 9, 1883, Scribner 176 (US, ANS, G); Helena, 
Aug., 1892, Stars (M); Mystic Lake, July 25, 1895, Shear $076 (US, NY); bank 
of stream, Leverich Canyon, Gallatin Co,, June 25, 1929, Swingle (By) j near East 
Entrance, Glacier National Park, June 30, 1930, Van Byhe (CAS). 

Wyoming : Lower Falls of the Yellowstone, July 26, 1871, Adams (US) j Sylvan 
Pass, Yellowstone National Park, July 19, 1924, Ballou (By); wet shaded places 
near Mammoth Hot Springs, alt. 6200 ft., July, 1893, Burglehaus (US); wot hill¬ 
side, Ten Sleep Lakes, Big Horn Co., July 30, 1901, Qooddwig 409 in part (NY, US, 
By, G); Tower Falls, Aug. 7-12, 1922, EawUns 6$$ (US); Yellowstone Park, sum¬ 
mer of 1904, McDonald (CAS) j from stream under the bridge at Lookout Point, 
Lower Falls of the Yellowstone, July 30, 1889, Mearns (US); Yellowstone National 
Park, June 15, 1902, Meams 1156 (US); about clumps of willows on a creek bank, 
Mammoth Hot Springs, July 4, 1899, Nelson # Nelson 5669 in part (M); in open, 
dry, stony draws, Dunraven Peak, Aug. 27, 1899, Nelson ^ Nelson 6704 in part 
(By); Norris, Yellowstone Park, Oleson m part (Ey) ,• Mammoth Hot Springs, 
Yellowstone Park, July, 1905, Oleson in part (By); west branch Big Goose, Sheri¬ 
dan Co., June 30,1897, Pammcl <f- Stanton (M); moist loam, Little Bocky, Clark’s 
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Fork Valley, alt. 5500 ft., June 22, 1924, Pearson 4“ Pearson 36 (By); Electric 
Peak, alt. 9000-11,000 ft., Aug. 18, 1897, Pydberg ^ Besscy 4864 (US, NY); Yel¬ 
lowstone Park, 1865, Tu^eedy (US) j Mirror Lake plateau, alt. 8900 ft., Aug. 1885, 
Tweedy 811 (US); Grand Teton National Park, June 22, 1930, Van DyTce (CAS); 
Yellowstone Park Canyon, Juno 30, 1919, Young (Cl). 

Idaho: Morgan Creek, Challis Forest, Custer Co., July 29-30, 1917, Eggleston 
13960 (US); heavy black soil, moist location on bottom of canyon, Lemhi Forest, 
July 31,1911, Huddle 37 (By); damp sunny places in woods, along creeks, Salmon, 
Aug. 2, 1896, Hirtley (Cl); along creek, Clyde, Blaine Co., alt. 5600 ft., July 10, 
1916, Machride 4r 'Eayson 3119 (US, UCal, By, NY, M, CAS, G); along creek in 
open forest, Parker Mountain, Custer Co., alt. 7000 ft., July 17, 1916, Machride 4^ 
Payson 3J73 (G type oiliata vav. suhp^ibesceiis f. Candida); near brook, 
Parker Mountain, Custer Co., alt. 7000 ft., July 17, 1916, Machride 4" Vayson 3379 
(US, G, CAS, M, UCal, NY, By); wet creek bank. Bear Creek below Parker Moun¬ 
tain, Custer Co., July 18, 1916, Machride ^ Payeon 3383 in part (UCal, US, CAS, 
G, By, M); creek bank. Bonanza, Custer Co., alt. 6500 ft., July 28, 1916, Machride 
4“ Payson 3493 (NY, US, CAS, G, M, UCal, By); lake margins, Craters of the 
Moon, July, 1926, Hhodenhemgh 18 (By). 

12b. M. ciliata var. latiloba, var. nov.^ 

Similar to the species; calyx 3.5-4.5 imn. long, divided almost 
to the base, the lobes 1.25-1.5 mm. broad at the base, lanceolate 
to triangular-lanceolate, acute or obtuse, ciliate, glabrous on 
the back, short-strigose within. 

Distribution: known only from the type locality. 

I0AHO: Bear Eiver Range, Franklin Basin above Gibson Lake, Oneida Co., July 
25, 1910, alt. 9100 ft. Smith fS9] (NT type, U). 

12c. M. ciliata var. stomatechoides (Kellogg) Jepson, Man. 
FI. PI. Cal. 842. 1925. 

M. stomatechoides Kellogg in Proc. Cal. Acad. Sci. 2: 148. 

1863. 

M. calif ornica Eastw. ex C. P. Baker, West. Am. PI. 3: 8. 

1904, name only. 

Calyx-lobes 2.5-6 mm. long, usually obtuse but occasionally 
acute or acutish; style usually much exceeding the corolla. 

Distribution: in the Sierras, California and adjacent 
Nevada. 

Nevada: Snow Valley, Ormsby Co., alt. 2460-2615 m,, June 24, 1902, Baker 
1134 (P, M, NY, G, US, UCal); about Marlette Lake, Washoe Co., alt. 2460 m.. 


*3M. ciliata var. latiloba var, nov., M. ciliatae simulans; calyce 3.5-4.5 mm, 
longo, fere ad basem diviso, lobis basi 1.25—1.5 mm. latis, lancoolatis vel triangulari- 
lanceolatis, acutis vel obtusis, glabris, ciliatia. 
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July 10, 1902, Baker ISOS (CAS, Ry, M, NY, US, G, UCal); Cliiatovitsh Creek, 
White Mountains, Esmeralda Co., alt. 2450 m., June 7, 1931, Bnran 3071 (M, CAS, 
Cl, U, Ry, NT, UCal); West Humboldt Mountains, alt. 8000 ft., June, 1868, Watson 
8iS (G, NY, UR). 

CALiroRNiA: Light's Cafion, Plumas Co., coll, of 1872, Ames (ANS, NY); 
Plumas Co., Austin (P); Indian Valley, Pluitias Co., coll, of 1877, Austin (UCal); 
Colby, Huttc Co., July, 1896, Austin 91 (M, US); Lassen Creek, July, 1894, Austin 
S76 (UCal); summit grade, between Prattville and Brices, coll, of 1883, Austin 44S 
(UCal); Colby, Butte Co., June 20,1897, Austin 119$ (UR); springy places, Modoc 
Co., June, 1898, Austin 4r Bruce SS7S (UCal, NY); moist ground about Mineral 
King, July 1, 1930, Baker 4913 (Ry); Jones, Butte Co., June 16, 1923, Bassett 
(CAS); granite soil. Aspen Valley, Siena Nevada Mountain Range, &lt. 6400 ft., 
July 3, 1932, Benson 3865 (US, NT); without locality, Bolander (US); 
''Southern Sierras," Bolander S487 (G) ; Mt. Gilliman, Brandegee (UCal); Wool- 
verton Creek, Tulare Co., Aug., 1906, Brandegee (UCal); Giant Forest, Tulare Co., 
Aug. 12, 1905, Brandegee (UCal); Kit Carson Pass, Alpine Co., summer of 1930, 
Branson (CAS); Sierras east of Visalia, Tulare Co., June 17-18, 1864, Brewer 
S787 (US); Coyote Peak, July 8, 1916, Campbell (CAS); Yosemite Creek, Yo- 
semite National Park, Aug. 8, 1919, Clemens (CAS); Crystal Lake, Plumas Co., 
June 23, 1920, Clemens (CAS); beside Butte Creek, Jonesville, Butte Co., July 
11, 1920, Copeland 379 (UCal); occasional in low woods, Jonesville, Butte Co., alt. 
1600 m., June 23,1930, Copeland 450 (Ariz, CAS, UCal, G, US, NY, M, Ry, U, Cl) ; 
in clumps and masses, Kirby Meadows, Jonesville, Butte Co., June 11, 1931, Cope¬ 
land 15S9 (UCal); Mineral King, Sierra Nevada, alt. 2760 m., July 31, 1891, 
CoviUe 4- Bunston 1398 (US); Hockett's Meadow, Tulare Co., July 16, 1904, 
Culbertson i37$ (UCal, M, CAS type AT. oalifomioa, NY, G); mountain meadow, 
Sequoia National Park, Tulare Co., alt. 6700 ft., July 3, 1928, Derby (CAS); 
Kaweali Creek, Sequoia National Park, Tulare Co., alt. 6700 ft., July 4, 1928, Derby 
(CAS); Ebbett Pass, Alpine Co., June 3,1934, Derby (CAS); near Harden Lake, 
Aug. 9, 1907, Eastwood 189 (US, CAS, G); trail to Angora Lake, Glen Alpine Re¬ 
gion, July 21-Sept. 5, 1906, Eastwood 1318 (CAS); Wheats Meadow Ranger Sta¬ 
tion, Stanislaus Forest, Tuolumne Co., alt. 2000 m., June 11-17, 1913, Eggleston 
9SS1 (US); near White Wolf, alt. 8000 ft., July, 1901, Evans (UCal); meadow 
opposite Phillips, alt. 7000 ft., July 23, 1918, Evans (UCal); Mineral King, Tu¬ 
lare Co., July, 1923, Fox (CAS); head of Carson River, Gibbs (CAS type); 
Crescent Meadow, Sierra Nevada Mountains, alt. 7000 ft., July, 1902, Grant 776 
(US, Ariz); swamp, Crescent Meadow, July 7, 1902, Grant 1339 (US); rather dry, 
exposed places, Jonesville, Butte Co., alt. 6100 ft., July 25, 1914, Hall 9784 
(UCal, US, NY); Collins Meadow, Sierra Nevada Mountains, Fresno Co., alt. 
7500 ft., July, 1900, Hall # Chandler 456 (UCal, M, ANS, NY, US); Sequoia Re¬ 
gion, Alpine Co., alt. 8500 ft., July, 1892, Hansen 434 (M); Yosemite National 
Park, July 21-22, 1915, Hitchcock (US); Alta Meadows, Kaweah River Basin, 
Aug. 24, 1901, Hopping 65 (UCal); moist meadow. Buck Camp Trail, Yosemite 
Park, Mariposa Co., Aug. 1, 1923, Howell 309 (CAS); Sierra Valley, June, 1932, 
Jackson (CAS, UM); meadow near Camp Baxter, North Fork of the Stanislaus 
River, alt. 6000-7000 ft., July 8, 1930, Jussel (UM, CAS); Sierra Valley, May 20, 
1889, Lemmon (UCal); Sierra Co., ooll. of 1874, Lemmon 164 (ANS) and 473 
(G); Big Creek region, Fresno Co., July, 1915, McDonald (G, US, CAS); meadows, 
Eagle Peak, Yosemite, July 4, 1922, Michaels (CAS); Yosemite Valley, Moore 
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546 (CAS); Silver Lake, Amador Co., alt. 7200 ft., July 27-Aug. 0, 1904, MulhTcen 
143 (TJCal); common in shaded wet meadows, trail from Tioga Boad to Yosemiie 
Falls, alt. 7800 ft., July 25, 1923, Mmz 7502 (NY, By); Potter Valley, Mendocino 
Co., April, 1898, Purpm (XTCal ); brooks, in Farwell Gap, alt. 10,200 ft., Sept., 
1897, Purpus 5233 (XJS, TJCal) ; Soda Spring, Kern Bivcr, alt. 8500 ft., Oct., 1875, 
EothrooTc 421 (G); Pyramid Peak, Sibrra Nevada Mountains, alt. 9500 ft., July 
16, 1913, Smiley 121 (G); cafion near Sardine Valley, Nevada Co., June, 1887, 
Sonne (TJCal); Sardine Valley, Nevada Co., July, 1891, Sonne (NY); along 
streams, Sardine Valley, Nevada Co., July, 1891 Sonne (NY); Sardine Valley, 
Sierra Co., July, 1891, Sorme (M); Sardine Valley, Nevada Co., June, 1887, Sonne 
442 (ANS, M); Salt Spring Reservoir, Calaveras Co., June, 1923, Steinbeck 
(CAS); Camp Sacramento, Eldorado Co., July, 1925, Vortreide (CAS). 

Mertensia cUiata is the commonest and most widely distrib¬ 
uted of the tall, aestival species within the Eocky Mountains. 
Although easily recognized it is found to vary considerably in 
diverse parts of its range. The tube of the corolla is usually 
longer than the limb but the reverse condition is not uncom¬ 
mon, particularly in the southern part of its range. The co¬ 
rolla is also quite variable in size, and extreme sizes on dif¬ 
ferent clumps within the same colony are not unusual. The 
altitudinal range of the species is rather great, as are the habi¬ 
tats in which it occurs. It has been followed from 6,000 to 10,- 
500 feet altitude in northwestern 'Wyoming. There is a con¬ 
stant reduction in size from similar habitats as one follows it 
upward. A reduced form found in a high altitude is the basis 
of the name M. incongruens. Situations in relation to moisture 
are equally diverse. The species has been observed growing 
in a spring in dense shade and on open hillsides which soon be¬ 
come dry. Leaves are extremely variable in shape and size, as 
also is their abundance on the stem; these characters have been 
used specifically. The normal glabrous condition of the leaves 
in the species is occasionally varied by having the upper sur¬ 
face papillose, especially toward the apex; these papillae may 
be rarely mucronate on the uppermost leaves. 

Mertensia ciliata var. suhpubescens is an unimportant varia¬ 
tion, having the lower surface of the leaves pubescent, which 
takes the place of the species to a large extent in the northern 
part of the range. The species and the variety occur together. 

Mertensia ciliata var. latiloha is a little-known variation 
which differs from the species mainly in the structure of the 
calyx. 
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Mertensia ciliata var. stomatechoides completely takes the 
place of the species in the Sierras of California and in adja¬ 
cent Nevada. The structure of the calyx is the principal char¬ 
acter by which it may be separated from the species, a char¬ 
acter which is extremely variable. In its extreme forai the 
character of the calyx, along with minor characters which are 
to be found in the corolla and the fairly disjunct range, might 
well argue for its distinctness as a species. However, the en¬ 
tity contains forms which can scarcely be distinguished from 
M. ciliata on a criterion other than range. The two extremes 
within the variety are connected by all stages of intergrading 
forms. 

13. Mertensia umbratilis Greenm. in Erythea 7: 118. 1899. 

M. infirma Piper in Contr. XT. S. Nat. Herb. [FI. Wash.] 11: 

476. 1906. 

M. ambigua Piper, Lc. 477. 

Stems erect or ascending, 1.5-6 dm. tall, one to many from 
each rootstalk; blade of the basal leaves ovate to ovate-oblong, 
6-11 cm. long, 3-6 cm. broad, obtuse, glabrous or rarely 
sparsely strigose on the upper surface, base decurrent on the 
petiole, petiole 5-8 cm. long; cauline leaves oblong-ovate to 
oblong-lanceolate, 4-10 cm. long, 1-5 cm. broad, obtuse or acute 
at the apex, sessile or the lowermost short-petiolate, upper sur¬ 
face glabrous to hirsute, lower surface glabrous or very rarely 
pubescent, ciliate, glaucous; inflorescence axial, the peduncles 
only slightly elongated at maturity, each peduncle terminated 
by a modified scorpioid cyme; pedicels 1-10 mm. long, glabrous 
or papillate; calyx 3-8 mm. long, slightly accrescent, glabrous, 
ciliate, divided almost to the base, lobes lanceolate to lanceo¬ 
late-triangular, acute; corolla-tube 7-14 mm. long, glabrous 
within, the basal glands usually well developed; corolla-limb 
5-9 TTiTn. long, moderately expanded; anthers 1.5-2.5 mm. long, 
shorter and narrower than the filaments which are 4-5 mm. 
long; fornices prominent, glabrous or short-pubescent; style 
about as long as or excee^g the corolla; nutlets about 4 mm. 
long, rugose. 

Distribution: central Washington to eastern and south- 
central Oregon. 
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Wahhinoton: below Blewett Pass on the west side, near OIo Blum, May 24, 1933, 
Nelson # Nelson 667 (M); open flat, Teanaway River Valley, 10-15 miles north of 
Cle Elum, June 10,1933, Qvial; 1030 (UCal, OAS) ; dry open hillsides, 2 miles south 
of Lauderdale Auto Camp, April IS, 1931, Thompson 6027 (US, G, NT, M); open 
rimrocknear Lauderdale Auto Camp, May 2, 1931, Thompson 6207 (M, Q); moist 
shade of trees north of EUensburg, May 2, 1931, Thosnpson 6211 (M, G, US, E); 
open ground along the Teanaway Valley, alt. 2500 ft.. May 16,1931, Thompson 634,1 
(G, M, NT); sage-brush slopes near Eilensburg, April 23, 1932, Thompson 8220 
(M, NY, G, UCal); moist open meadows on Tumwator Mountain, alt. 3500 ft.. May 
12, 1934, Thompson 10441 (Pom, G, CAS) ; moist sago-brush slopes between Ellens- 
burg and Cle Elum, April 27, 1935, Thompson 11422 (G, CAS); in and near the 
Cascade Mountains of Kittitas, Chelan and King Counties, coll, of 1889, Vasey 402 
(P, US TYPE 31. ambigua); on wot land, along Caribou Creok, east of Eilensburg, 
May 5, 1896, WhiteO 4 (US); April 25, 1897, Whited 52 (N); damp thicket at 
Eilensburg, April 23, 1897, Whited 307 (P, US type Jlf. infirma). 

Obeqon: Conger Peak, alt. 1900 m., Aug. 3, 1896, Coville # Loiberg 207 (US); 
around the little mining town of Sparta, coll, of 1880, Cnsteh 856 (ANS, O, E, US) ; 
dry mountains, especially among low brush at Sparta, near Snake River, May 23, 
June 3, 1898, Cusioh 1886 (Cl, E, Pom, G type, M, P. US, ND, UCal); wot bunks 
of Oohoco Creek near the source in Blue Mountains, Crook Co., June 10, 1902, Cnsiok 
2807 (P, E, UCal, Cl, Pom, G, M); rocky slope, Williams Ridge, Blue Mountains, 
Wenaha Eorest Reserve, Columbia Co., July 9, 1913, Darlington 2 (P); high moist 
slope of Crane Mountain, 12 miles southeast of Lakeview, alt. 2500 m., July 11, 1927, 
PeoTc 15578 (WiUm). 

The material referred to this species, although not abundant, 
shows several minor variations. When more materifil is avail¬ 
able one of these may be found to be deserving of varietal 
recognition. Johnston referred M. ambigua to the inclusive 
”M. pauiculata var. subcordata” as a synonym. However, it 
belongs with M. umhratiUs. 

This species should possibly be placed closer to M. oblongi- 
folia var. nevadensis than is here done. Its affinity seems to be 
more with that variety than any of the tall species. It seems 
to form a link between the taU and the low species. 

14. Mertensia lanceolata (Pursh) A. DC. in DC., Prodr. 10: 
88. 1846. 

M. 7wor5ri»a«a 0. Don, Gen. Hist. 4: 319. 1838. 

M. linearis Greene, Pittonia 3: 197. 1897. 

ilf. papUlosa Greene, Lc. 261. 1898. 

M. lanceolata var. aptera Ckll. in Maobr., Contr. Gray 
Herb. N. S. No. 48: 16. 1916. 

PuVmonaria lanceolata Pursh, FI. Am. Sept. 2: 729. 1814. 

P. Nutt, Gen. 1: 115. 1818. 



19371 

WILLIAMS—^MOSrOGRAPH OF MERTENSIA 89 

Casselia lanceolata Dmnort., Com. Bot. 24. 1822. 

lAthospermum marginatum Spreng., Syst. 1*. 547. 1825. 

Cerinthodes lanceolatum 0. Kuntze, Eev. Gen. PI. pt. 2: 

436. 1891. 

Stems erect or ascending, usifally several from each root- 
stalk, 1-4.5 dm. tall; basal leaves usually ovate-lanceolate, 3.5- 
14 cm. long, 1.3-4 cm. broad, 
sliort-strigillose, pustulate or 
glabrous above, glabrous be¬ 
low, 1-7 parallel-veined, petiole 
longer or shorter than the 
blade; cauline leaves linear to 
broadly lanceolate or oblong- 
elliptical, acute or obtuse, 1.5- 
10 cm. long, 0.2-3 cm. broad, 
pubescence as of basal leaves, 
parallel nerves very obscure or 
not at all apparent, sessile, of¬ 
ten semiamplexicaul, becoming 
smaller toward the inflores¬ 
cence ; pedicels glabrous to stri- 
gose, 1-20 mm. long; inflores¬ 
cence a modified scorpioid 
cyme, usually congested at first 
but becoming panicled in age; 
calyx 2-9 mm. long, the lobes 
1-6 mm. long, lanceolate to tri¬ 
angular, ciliate, glabrous on the 

back or rarely with a few hairs, Habit sketch 

, • X Mij ■vaTiation m leases and flcweis 

acute or obtuse, accrescent, a x enlarged corolla x i. 
definite tube usually present; 

corolla-tube 3-6.5 mm. long (mostly 4.5-5.5 mm.), usually with 
a dense ring of hairs near the base within; corolla-limb 2.5-9 
mm. long (mostly 5-6 mm.), subequal to or usually slightly 
longer than the tube, usually campanulate and much expanded; 
anthers 1.5-2 mm. long, usually curved, shorter and narrower 
than the expanded portion of the filaments which are 2-4 
mm. long; fornices more or less conspicuous, glabrous to 
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pubescent; style shorter or longer than the corolla; nutlets 2.5- 
3 mm. long, mostly evenly rugose on the backs and laterally; 
scar and raised attachment twisted to one side, black at 
maturity. 

Distribution: North Dakota, southern Saskatchewan, and 
Montana, south to northern New Mexico. 

Noeth Dakota: moist lumber yard, Portal, Jmio 13, 1903, Barber (G); on 
shaded bank in ravine, Medora, June 1, 1912, Bergman (M); in deep loam, Wil- 
liston. May 2,1906, Lunell (By); Minot, Ward Co., Juno 5, 1909, Lvrell (By, ND, 
O); ravines ^d plains, Medora, May 29, 1904, WaXdron SS18 (By). 

South Dakota: ‘‘Louisiana,’’^ Bradbury (ANS, M photograph); hillsides, 
Whitowood, Lawrence Co., May 25, 1921, Brigbam 137SS (DS); eight miles north 
of Beliefourche, Butte Co., 900 m., June 11, 1916, Bggleston 18883 (US); near 
Ft. Meade, Black Hills, coll, of 1887, For wood 867 (US) ; along Spring Crock near 
Quashnieh farm, Artas, June 8, 1929, Eawna 148 (M); Ft. Pierre, May 7, 1892, 
Ear per ^ Ear per (F); common on high prairies from Ft. Pierre to Bad Lands, June 
28, 1853, Eayden (M); east facing, red foothills. Rapid City, June 12, 1927, Eaiy- 
ward 746 (By); wooded ridges, Custer State Park, Black Hills, Juno 14, 1927, Eay- 
ward 901 (By); red foothills, Hermosa, June 14, 1927, Eayward 940 (By); open 
park, 6 miles east of Deadwood, June 17, 1927, Eayward 995 (By); red foothills, 
Sturgis, June 17, 1927, Eayward 1038 (By); south facing slope, mcso-canyon, 
Whitowood, June 21, 1927, Eayward 1858 (By); west facing slope, Spearfish Canyon 
(Lower), June 23,1927, Eayward 1369 (By); limestone plateau, 1 mile from Hardy 
Station, June 25, 1927, Eayward 1483 (By); meso-canyon, Spearfish Canyon 
(Upper), June 25,1927, Eayward 1435 (By); mountain slopes, Custer Peak, Black 
Hills, July 1, 1927, Eayward 1763 (By); mountain slopes, Terry Peak above Tro¬ 
jan, July 4, 1927, Eayward 1878 (By); mountain slopes. Needles Trail, Hamoy 
Peak region, July 8,1927, Eayward 1934 (By); hillside, Rapid City, April 19, 1925, 
Lee 586 (By); grassy liillside near Rapid City, April 24, 1925, Lee 530 (By); hill¬ 
side, Rapid City, April 25, 1925, Lee 538 (By); prairie, Chamberlain, Brule Co., 
May 30,1925, Lee 557 (By) ; along Squaw Creek, State Game Lodge, June 27, 1924, 
McIntosh Eo.r (By); in shade, along stream, Erskino, June 1,1924, McIntosh 148 
(By); abundant in moist humus, on north side of boulder, Castle Creek valley, 1 mile 
west of Deerfield, June 26,1925, McIntosh 690 (By); slate, park at head of Willow 
Creek, Black Hills National Forest, alt. 5200 ft., May 16, 1908, Murdoch 3033 (F, 
G); meadow, North Bapid Bangor Station, Black ‘FTinn National Forest, alt. 
5600 ft., July 12, 1908, Murdoch 3069 (F); ‘‘Upper Louisana,’’ NuttaU (ANS); 
hillsides near Whitewood, Lavrrence Co., May, 1922, Over 14373 (US); high alti¬ 
tude, Lawrence Co., June 29, 1928, Over 17613 (By); Silver City, Pennington Co., 
July 16, 1929, Ov&r 18098 (By); rocky shaded ground, in canyon, near Sturgis, 
Lawrence Oo., June 8, 1929, Pedmer 37036 (NY, G, M); rocky ground along 
Boulder Creek, near Deadwood, Lawrence Co., June 11, 1929, Palmer 37158 (G); 

^ Collected “opposite the Aricara Village^* which would be about opposite Camp¬ 
bell, Campbell Co., South Dakota. Bradbury was at that locality from June 12 to 
June 18, 1811. This specimen, which bears the name * * Pulmonaria lanceolata** in 
Pursh»s handwriting, is possibly the historical type. 
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moist ground along small stream, near PactoUa, Pennington Co., June 17, 1929, 
Palmer S7SB5 (G, M); Piedmont, June, 1895, Pratt (Ej) ; prairie, Newell, May 12, 
1913, Pydberg 11 (F, M, Ey, G) \ Eockford, Black Hills, alt. 6500-6000 ft., July 11, 
1892, Pyd'berg 897 (US); Custer, Black Hills, alt. 6600 ft.. May 30, 1892, Bydberg 
899 (US, N); Sylvan Lake, Black Hills, alt. 7000 ft., July 19, 1892, Bydberg 900 
(US, N) j Shoit Pines, Harding Co., June 16, 1911, Visher 473 (Ey) ; Perkins Co., 
June 10, 1912, Visher 665 (Ey); Eockerville, Black Hills, June, 1909, White (ND, 
M). 

Nebraska: Teton Eiver, April 20, 1853-4, Ea/yden (M); Lawrence Fork, Ban¬ 
ner Co., July 8, 1891, Bydberg 357 (US); War Bonnet Canyon, alt. 5000 ft., June, 
1890, Williams (M). 

Saskatchewan: Wood Mountain, Assiniboia, June 6, 1895, MaeouA 11838 (US, 
G); Estevan, June 22, 1907, Cowles 16 (F). 

Montana: Westby, June 16, 1927, Larsen 13 (G, M, ANS). 

Wyoming: Newcastle, June 19, 1896, Bates (N); Cheyenne, May 18-24, 1916, 
Bates ^ "Eastman 183, 303 (N) ,* Laramie Hills, May 22, 1892, Bufum 643 (Ey); 
east of Laramie, Laramie Mountains, alt. 8000 ft., June 18, 1909, Cary 308 (US) ; 
Cheyenne, May 20, 1874, Clebnme 25 (N); in Blius trUobaia thicket, north slope 
of Casper Mountain, 5 miles south of Casper, alt. 7000 ft., July 8, 1933, E}ermcnn 
4615 (G); Corlett, June 24, 1907, Johnson 138 (M); south slope of Ferris Moun¬ 
tain, July, 1928, Morgan (Ey); hillside, Hanna, May 20, 1922, Morgan (Ey); 
Laramie Hills, May 16, 1894, Nelson 34 (ANS, G, By, US, NI) designated type 
of M. linearis, M, Cl); Laramie Hills, May 18, 1895, Nelson 1334 (0, Ey); Laramie 
Hills, June 6, 1896, Nelson 1904 (F, 0, M); Telephone Canyon, May 29, 1897, Neh 
son 3936 (F, UCal); Laramie Hills, June 16,1897, Nelson 3174 (Ey); stony slopes, 
Chug Creek, Albany Co., June 30, 1900, Nelson 7333 (G, US, Ey, M, N); creek bot¬ 
toms, Camel Eock, Albany Co., July 4, 1924, Nelson 10633 (UCal, Ey); moist hill¬ 
sides, Plumbago Canyon, Albany Co., June 6, 1930, Nelson 11306 (G, UCal, M, By); 
Lusk, June, 1914, Overton (Ey); sandy soil m open woods, 5 miles northwest of 
Hulott, Crook Co., alt, 4500 ft.. May 16, 1935, Ownbcy 555 (M); moist sandy soil in 
open pine woods, 5 miles northwest of Hulett, Crook Co., alt. 4000 ft.. May 24, 1936, 
Ownbey 565a (M, W.); Happy Jack Canyon, Laramie Mountains, Albany Co., June 
6,1930, Porter 614 (M, W); common on open hillsides. Happy Jack Canyon, Lara¬ 
mie Mountains, Albany Co., June 2, 1932, Porter 1036 (M, W); open sagebrush 
hillsides. Happy Jack Canyon, Laramie Mountains, Albany Co., June 8,1933, Porter 
1393 (W); foot of Telephone Canyon, Laramie Mountains, Albany Co., alt. 7500 ft.. 
May 23,1934, Porter 1460 (W, M) j Happy Jack Canyon at Tie City Camp Ground, 
Albany Co., May 23, 1934, Porter 1461 (W, Willm, M); Cheyenne, May, 1870, 
Porter (F); Box Canyon, upper Wagon Hound Creek, Converse Co., June 6, 1931, 
BolUns 35 in part (W); in rocky gulch cast of Laramie, June 7, 1902, Sellon 43 
(Ey); Floral Canyon, 4 miles east of Laramie, Albany Co., alt. 7600 ft., May 21, 
1931, WiUiams 133 (W); grassy hillside, Middle Crow Creek, Albany Co., May 26, 
1931, Williams 155 (W); granitic hillside, Happy Jack Canyon, Albany Co., alt. 
8000 ft., June 6, 1934, WQliams 1717 (W, ND, P, M); granitic hillside in shade. 
Happy Jack Canyon, Albany Co., alt. 8500 ft., June 6,1934, WilUams 1731 (W, ND, 
P, M); dry hillside, Eoger's Canyon, 8 miles northeast of Laramie, Albany Co., alt. 
7500 ft., June 13, 1935, Williams 3181 (M, ND, P, W); limestone hillside near city 
spring, Laramie, Albany Co., alt. 7000 ft., June 13,1936, Williams 3187 (M, ND, P, 
W); granitic hillside among sage. Happy Jack Canyon, Laramie Hills, Albany Co., 
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alt. 8500 ft., June 14, 1935, TrUliams i!0£ (M, N0, P, W); base of a ledge. Tele¬ 
phone Canyon, east of Laramie, Albany Co., alt. 7500 ft., June 18, 1935, Wittiams 
(M, W); among sagehtush. Happy Jack Canyon, Laramio IlUls, Albany Co., 
alt. 8500 ft., June 18, 1935, IJ’iWiam* 3SS1 (M, ND, P, W); plains 5 miles south of 
Clieyenne, Laramie Co., alt. 6500 ft., June 21, 1936, M'llhams 2SJ9 (M, NO, P, W). 

COLOBADO: mesas, Boulder, alt. 5600 ft., coll, of 1904, Andrews 26 (Ry); foot 
hills west of Ft. Collins, alt. 5500 ft., April 28, 1896, Balter (M); coll.’ of 1867, 
Barthoud (TJS); Manitou, Aug. 17,1916, Bates 651S% (N) ; Boulder, May 18,1916, 
Bates # Eastman IBS (N); Clear Creek, June 14, 1916, Btthtl SS (CAS); moist 
open ravine facing northwest on bluff of Clear Creek, 44th Street and Clear Creek, 
Denver, June 11, 1921, Bethel, Clokey 4- Sehmoll £58 (C); west Mt. Valley, Fre¬ 
mont Co., Aug., 1873, Brandegee 661 (UCal, M); alpine, Sangre do Cristo Bange, 
Aug., 1873, Brandegee 654 (M); region of Pike’s Peak, July-Aug., 1912, Brum- 
back 4" Barnes IAS (P); slopes of Cheyenne Mountain, Colorado Springs, June 
20, 1912, Clturehdl (M); rocky hill, Biookvalc, Clear Creek Co., June 11, 1918, 
ChurciHn (Q, M); dry soil, Eldorado Springs, alt. 5300 ft., June 24, 1917, Clokey 
S774 (Ariz, F, CAS, Clokey, 0, G, By); hillsides, Idaho Springs, alt. 8000 ft., July 
6,1917, Clokey 3785 (F, CAS, G, NY, Ariz, Clokey, O, M, By); dry soil. Bear Creek 
Canyon, alt. 5500 ft.. May 19, 1918, Clokey 3044 (TTM, M, By, Clokey, CAS, G); 
dry soil. Bear Creek Canyon, alt. 6600 ft.. May 19,1918, Clokey 3046 (CAS, US, 0, 
Clokey); prairie, Mymon, Jefferson Co., alt. 5500 ft.. May 25, 1918, Clokey 3078 
(By, M, G, UM, CAS, Qokey); woods. Lake Eldora, Boulder Co., alt. 9300 ft., July 
17, 1918, Clokey 3160 (CAS, NY, G, By, 0, Clokey, M); dry open hills, Victor, 
Teller Co., alt. 3200 m., July 3, 1920, alt. 2750 m., fruit, July 30, 1920, Clokey 3853 
(F, CAS, G, UCal, M, Clokey, ANS, By, UM, P, NY); open pine woods, Tolland, 
Gilpin Co., alt. 2716 m., July 15, 1920, Clokey 3863 (F, CAS, G, P, US, Clokey, By, 
ANS, M, UM); Boulder, May 18, 1909, Cockerell 6356 (C); in gravel. Clear Creek 
Canyon, alt. 9000 ft., June 15, 1873, Coulter (NY); Horse Shoe Mountain, July 13, 
1873, Corner (US); Howe’s Gulch, April 17, 1890, CrandaB 155 (FO); hatifc of 
stream, Platte Canyon, alt. 6500 ft.. May 9, 1894, Crandall 360 (US); hills, north 
of La Porte, May 7, 1898, Crandall 1635 (N, UM, By, F, P, PC); gulch west of 
Soldier Canyon, May 27, 1898, Crandall 1636 (FC); plains, Boulder, alt. 5600 ft., 
June 16, 1906, Daniels 14 (M); Bocky Mountain National Park, July, 1926, De- 
France (a); St. Vrain Creek, June 9, 1906, Dodds 1851 (C); Mesa-Fossil Creek, 
June 16,1906, Dodds 1935 (C); in woods, Valvordo, Denver, May, 1887, Eastwood 
(C); Steamboat Springs, July, 1891, Eastwood (C); Boulder, June 7, 1916, East- 
wood 6488 (CAS); Trinidad, June 13,1916, Eastwood 5543 (CAS); Buena Vista, 
June 18, 1918, Eastwood 7083 (US, CAS); rocky valley of Spring Creek above 
Idaho, July 31, 1874, Engelmann, (M); grassy places. Empire, Aug. 21, 1874, 
Engelmann (M); grassy dry places. Empire City, Aug. 18, 1881, Engelmann (M); 
Palmer Lake, May 16,1901, Feml (C); Webster, June 6, 1902, FerrU (C, Clokey); 
La Veta Pass, June 21, 1902, Ferrd (C); Berkeley Hills and Clear Creek, Denver, 
May 14,1903, Perril (C); dry brush, Pahner Lake, May 28, 1903, FerrU (C); moist 
soil, Boulder Canyon, June 8,1903, Ferrti (C); moist soil, Castle Bock, Juno 20,1903, 
Ferra (C, Clokey); hillsides on the Platte and Clear Creek to the middle mountains, 
April 20,1870, Greene 303 (G); in forest of lodge-pole pine but at base of solitary 
relict of Douglas fir, Boulder Park, alt. 9000 ft., July 2,1917, Ball 10387 (G, UCal) • 
colL of 1862, HoB 4 Barbour 445 (G, M); infrequent, slopes, Gregory Canyon near 
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Boulder, alt. 5600 ft., May 9, 1920, Hanson C293 (M); Buena Yista, alt. 7500 ft., 
June, 1886, Harper (F); Manitou, El Paso Co., alt. 6900 ft.. May 8,1897, Heller 4r 
Heller3601 (M, US); Rist Canyon, May 11, 1923, HendricTcs (PC); Howe’s Gulch, 
May 25, 1899, Berh, Colo, State Agric, Coll. 4157 (UM, P, N, Ry); Clear Creek near 
44th Avenue, Denver, June 14, 1916, Hucstis (C); near Estabrook, in Platte Canyon, 
52 miles from Denver, on the South Park lline of the Union Pacific Railway, alt. 
7500 ft., June 10, 1896, Holzingcr (FC); bluffs, South Park, flowers May 28-fruit 
July 12, 1892, Hughes 1 (G); central Colorado, coll, of 1907, Johnson 4S0 (Ry); 
bluffs, Grover, May 24, 1926, Johnston 8S, 197 (M, Ry); Lyons, Boulder Co., May 
24, 1916, Johnston S74B (M, UCal); ravine near gap. Stonewall, June 17, 1917, 
Johnston 534 (M); hillsides, Trinidad, June 14, 1917, Johnston 535 (M); Munro 
road, Lynn, July 14,1917, Johnston 541 (M); on dry grassy opening in brush, Ute 
Pass Trail near Manitou, alt. 6600 ft., June 17, 1920, Johnston SS14 (G); hills in 
Coal Creek Canyon, 10 miles northwest of Golden, July 7, 1917, Johnston ^ Hedg- 
cock 6S9a (G); in Coal Creek Canyon, 14 miles northwest of Golden, July 7, 1917, 
Johnston 4r Hedgcock 530 (G); hillsides cast, Morley, June 16, 1917, Johnston ^ 
Hedgeock 531 (G); ravine near ^'Stonewall Gap,” Stonewall, June 17,1917, John- 
ston 4* Hedgcock 633a, 543 (G); hills west, Trinidad, June 14, 1917, Johnston 4r 
Hcdgcock 635 (O); Cuchara Camps, La Yeta, Las Animas and Huerfano Co., June 
21, 1917, Johnston 4r Hedgcock 539 (G); Miner’s Ranch, North Pork of St. Vrain 
River, Lyons, July 14,1917, Johnston 4' Hedgcock 540, 541 (G); Colorado Springs, 
May, 1878, Jones (US); plains, Colorado Springs, May 3, 1878, Jones 15 (U); 
Manitou, Aug. 16,1884, Letterman 155 (M, US); top of Raton Pass and Trinidad, 
May 29, 1931, McEelvey 3444 (G); east of Port Garland, before starting to climb 
La Yeta Pass, Costilla Co., alt. 8200 ft., May 30, 1934, McKelvey 4776 (G); Rocky 
Mountains, Aug., coll, of 1871, Meehan (AN8); borders of copses, Palmer Lake, 
May 20, 1925, Nelson 10515 (M, UCal); Estes Park, Larimer Co., July 10, 1917, 
Osterhout (Clokey); foothills, Horsetooth, Larimer Co., April 25, 1895, Osterhout 
631 (0); moraine, Estes Park, Larimer Co., July 20, 1900, Osterhout 3311 (0); 
near Livermore, Larimer Co., May 29, 1901, Osterhout 3336 (0); Malta Station, 
Lake Co., Juno 20, 1903, Osterhout 3797 (0); Sulphur Springs, Grand Co., June 9, 
1906, Osterhout 3349 (0, Ry, G, AM) and 3349B (0); Moraine Park, Larimer Co., 
July 10-11,1917, Osterhout 6637, 5634, 5635 (0); Long’s Peak Inn, Larimer Co., 
July 12, 1917, Osterhout 5647 (0, Clokey), and 5648 (0); Palmer Lake, El Paso 
Co., Juno 5, 3918, Osterhout 5733, 5878, 5879 (0); west of Buena Yista, Chaffoe 
Co., Juno 16, 1926, Osterhout 6530 (0); moist woods on hillsides, Tolland, alt. 
9000 ft., June 23,1913, Overholts (M); rocky ground along small creek, near Colo¬ 
rado Springs, El Paso Co., June 23, 1926, Palmer 31343 (M); rocky ground, near 
Tolland, Gilpin Co., June 25, 1926, Palmer 31395 (M); on gravelly banks, common 
in the valley of Clear Creek, May-Juue, 1861, Parry 384 (M, US); Rocky Moun¬ 
tains, near Georgetown, July, 1873, Patterson 103 (P); in damp shaded places, near 
Empire, alt. 8500 ft., July 10, 1885, Patterson 115 (P, ANS, M) ; Broomfield, May, 
1915, Phelps (CAS) ; Boulder, April 27, 1916, Philipps (G, type M. lanceolata var. 
aptera) ; La Yeta, coll, of 1907, Pool (N); near Boulder, June, 1899, Bamaley (C); 
near Florissant, alt. 2400 m., Aug. 1-8,1905, Bamaley 1393^ (C); Pine Cliff, Jifly 
14, 1909, Bamaley 6671 (C); Eldora, Aug. 14,1912, Bamaley 9355 (Ry, 0); among 
rocks and on dry grassland, Boulder, June 22, 1913, Bamaley 9573, 9574 (C); dry 
grassland, Crescent, July 13, 1914, Bamaley 9974 (C); dry grassland, Paetolua, 
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Aug. 1,1914, Bamaley 10$98 (C); drj grassland, Sulphide, Juno 12, 1915, Ramaley 
10370 (Rj, C); Pino Cliff, June 18, 1915, Bamaley 10413 (C); Bose Hill, Boulder, 
May 16, 1916, Bamaley 10607 (C) ; Box Elder, June 14, 1907, Bamaley Bdblins 
3717 (C); north Box Elder, alt. 7000 ft., June 8-11, 1907, Bamaley f Bahtins 8838 
(0); Wet Mountain Valley, July 23, 1872, Bedfield (M) ; open rooky prairie, oast of 
Morrison, May 10, 3923, Bitter ^ Schmoll 633 (0); open rocky prairie, east of 
Morrison, May 10, 1923, Bitter ^ Schmoll 634 (0); near Boulder, May 5, 1909, 
Bdbhms 6888 (C); Miramonte, July 2, 1909, Bothims 4' Prosser 6394, 6438 (C); 
plains near Denver, alt. 1500 m., May 8, 1900, Bydherg 4" Vreeland 6686 (O, P); 
Cuchara Valley, near La Veta, alt. 2100 m., May 17, 1900, Bydherg ^ Vreeland 6687 
(3Sn>, N, 0, By, P) ,* hills, southeast of La Veta, alt. 2200-2300 m.. May 18, 1900, 
Bydherg # f reeland 6696 (Ry, N); Calhan, alt. 7000 ft., July, 1893, Saunders (N); 
alpine, James Peak, Tolland, Aug. 7, 1919, Schmoll 167 (C); Gullus North Mesa, 
Colorado Springs, May 28, 1904, Shantz 31 (N) j Clear Creek Canyon, June 5, 1893, 
SohnecTc (M); base of Cheyenne Mountain, May 3, 1891, Smith (M) ,* Lyons, May 
23, 1891, Smith (M); Berkeley, May 9, 1901, Smith (C); near brook in loam, 50 
miles east of Montevista, toward La Veta Pass, alt. 8200 ft., May 30, 1934, Stone 
698 (NY) ; dry prairie, Colorado Springs, El Paso Co., May 14, 1903, Sturgis (G); 
Wet Mountain Valley, Canyon City, Fremont Co., July, 1873, TuthOl 661 (F); Bico, 
alt. 10,000 ft., June 15, 1895, Tweedy 117 (US); Bldora to Baltimore, alt. 8500- 
9600 ft., Juno 20-July 10, 1903, Tweedy 6660, 6663 (Ry); plains and foothills near 
Boulder, alt. 6000-6000 ft., June, 1903, Tweedy 6663 (By); Rocky Mountains, coll, 
of 1868, Vasey 437 in part^ (G ); Rocky Mountains, coll, of 1868, Vasey 437B (M, 
US) ; brickyard mesa, Boulder, Boulder Co., May 23, 1913, Vestal (M); Gregory 
Canyon, Boulder, Boulder Co., May 21, 1912, Vestal 368 (M); Castle Rock, coll, of 
1889, Walker (F); EoUinsville, alt. 2700 m., July, 1900, Wheeler 360 (C); borders 
of Querem copses, 10 mRos north of Castle Rock, Douglas Co., June 22, 1936, WH- 
lUms 8844 (M, W); moist draw 1 mile south of Palmer Lake, El Paso Co., alt. 
6900 ft., June 22, 1935, WUliems 8849 (W, M); moist draw along Highway 71, 16 
miles north of Limon, Lincoln Co., June 28, 1935, Williams 8397 (M, W); dry hill¬ 
side along Colorado River, Hot Sulphur Springs, Grand Co., July 19, 1935, Williams 
3418 (M, W) } north fork of Cache La Poudre River at base of red sandstone cliffs 
among C&reoca/rpns, Larimer Co., May 21, 1935, Williams Williams 3114 (M, W); 
mouth of Big Thompson Canyon in brush, Larimer Co., May 22, 1935, Williams 4r 
Williams 8131 (M, W); among brush, hillside. Dale Creek, Larimer Co., alt. 7000 ft., 
May 22,1935, Williams 4" Williams 3133 (M, ND, P, W); granitic open soil near 
Colo.-Wyo. line, Highway 285, Larimer Co., alt. 7500 ft., May 22, 1935, Williams 4r 
Williams 8141 (M, ND, P, W); Apex, coll, of 1873, Wolfe 709a (Cl, F); Littleton, 
May 28,1935, Zohel (CAS). 

Nxw Mexico; summit of grade on Poloffcckalo Hill, Sangre do Cristo Range, 
Taos Co., alt. 9080 ft,, June 4, 1934, Ferguson 4r Ottley 6303 (G ); near top of 
Paloffeckalo Hill in Sangre de Cristo Mountains, alt. 9000 ft., May 28, 1931, Me- 
Kelvey 3403 (G) j in the Cimarron Mountains, Taos-Cimarron, May 31, 1931, Nel¬ 
son 11497 (UCaI,Ry). 

Looalhy not Stated; *'ex regions media montium,'' alt. 7000-9000 ft., July, 


* This collection by Vasey, or the following one, may be type collection of K. papiX- 
losa. The type could not be located. 
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1884, Ball (G); on prairio, soil dry, upper Missouri, May, 1856, Culbertson (4) 
(G) j abundant on the prairie, not confined to hillsides, soil very dry, upper Mis¬ 
souri, May, 1856, CvXbertson (3) (ANS); Rocky Mountains, Missouri and Oregon, 
('oll. of 3845, Gey or 24 (Kew); ‘ ‘ Missouri, ^' NuttdLl (ANS type of M, marginata, 
M photo). 

• 

14a. Mertensia lanceolata var. secundorum Ckll. in Torreya 
18: 180. 1918. 

M. secundorum Ckll. in Muhlenbergia 3: 68. 1907. 

M. micrantha A. Nels. in Proc. Biol. Soc. Wash. 20: 37. 
1907. 

M. media Osterh. in Torreya 17: 175. 1917. 

M. CloTceyi Osterh. in Bull. Torr. Bot. Club 46: 55. 1919. 
Leaves strigose above, strigose to densely hispid below; 
calyx glabrous to strigose; otherwise as the species. 

Distribution; Wyoming and Colorado, often with the 
species. 

Wyomiko: Box Canyon, upper Wagon Hound Creek, ConTerse Co., June 6,1931, 
BoUina SB in part (W). 

CoiiOiuno: G-reen Mountain, Bates Park, alt. 8500 ft., Aug. 9, 1933, Allen 147 
(M); dry hillsides, Boulder, coll, of 1904, Andrews SS (By); open hUls, Divide, 
Toller Co., June 17, 1933, Applegate 8661 (G); Boulder, May, 1900, Arehibald 
A1B6 (C); Pike's Peak, alt. 7000-9000 ft., July, 1884, Ball (G); Manitou, Aug. 8, 

1916, Batea 644S (N); in yard, Manitou, Aug. 18, 1916, Bates 6634 (N); moun¬ 
tains of Colorado, Aug., 1871, Camby (P); summit Genesee Mountain, near Denver, 
June 8,1918, OmrcMl (G); Cross Buxton, alt. 2600 m., Juno 16,1901, Clements # 
Clements 1S4 (N, By, TJS, G, M, Cl); hillsides, Idaho Springs, alt. 8000 ft., July 6, 

1917, CloTeey BOSS (0, P, G, NT, Clokey, By, CAS); dry soil. Bear Creek Canyon, 
alt. 6600 ft, May 19, 1918, Clokey 3043 (Clokey, 0); hillsides. Apex Canyon, Jef¬ 
ferson Co., alt. 6000 ft.. May 25, 1918, Clohey 3063 (CAS, 0, G, M, By, NT, 
Clokey); woods. Lake Bldora, Boulder Co., alt. 9300 ft, July 16,1918, Clokey 3161 
(CAS, By, NY, C, Clokoy, 0 type H. Clokeyl, G); openings in pine forest, Jef¬ 
ferson Co., alt 2280 m., June 12, 1920, Clokey 3847 (CAS, P, By, TTM, ANS, M, 
ITT, Clokey, P); Morrison, Jefferson Co., June 22, 1918, Clokey 6746 (0); dry 
hiUsido, Golden-Central Chty, Jefferson Co., alt 2440 m., June 9, 1920, Clokey 
Bulhie 3846 (P, Clokey); in dry open woods und« Pwas seopulonm, Blorissant, 
alt 8000 ft, Juno 26, 1908, Cornwell (By); Boulder, May 18,1908, OookereU 6S66 
(G); Boulder, May 18, 1909, Cotdeerell 6S67 (0); Estes Park, alt 9000 ft, July 
15, 1904, Cooper (AM); Estes Park, alt 9000 ft, July 15, 1904, Cooper 110 (By); 
in gravel, dear Creek Canyon, alt. 9000 ft, June 16, 1878, Covller (US); Palmer 
T July, 1887, Bastwood (C); Golden, May 27, 1916, Eastwood 6403 (CAS) ; 
vicinity of Colorado Springs, El Paso Co., alt. 1800 m., June 19, 1916, Eggleston 
11176 (US); grassy places, dear Creek Valley, Empire, Aug. 27, 1874, EngeVmem. 
(M); mouth of Boulder Canyon, May 16, 1907, Eider (By type) ; Porks Creek, 
June 3,1901, P«rr« (C, dokey); Palmer Lake, June 17, 1902, EerrU (C); Palmer 
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Lake, May 28, 1903, FerrU (C, Clokey); Boulder Canyon, Boulder, Juno 8, 1903, 
Ferril (C, 0, Clokey) j Castle Rock, June 20,1908, Ferril (C, 0); open, moist places, 
Veta Pass, July 4, 1904, Ferril (C, Clokey); Sunshine, Boulder Co., coll, of 1885, 
Gardner (G); coll, of 1871, Greene (M); Golden City, coll, of 1871, Greene 613 
(G); Rocky Mountains, coll, of 1864, Ball (M ); Rocky Mountains, coll, of 1862, 
Ball 4' Barbour 1S4 (G) ,* Rocky Mountains, coll, of 1862, Ball 4‘ Barbour 443 
(P) j frequent, dry slopes, Ward, alt. 9500 ft., Juno 25, 1921, Banson C296 (M) ; 
lulls in Coal Creek Canyon, 10 miles northwest of Golden, July 7, 1917, Johnston <#■ 
Eedgcoch 539 (G); plains, Colorado Springs, May 3, 1878, Jones 14 (G); Twin 
Sisters, Larimer Co., alt. 11,000 ft., June 20, 1932, Kiener (W) j on the Pern Lake 
Trail, Estes Park, June 20,1929, Mathias S96 (Pom); aspen grove in gulch, Rocky 
Mountain National Park, alt. 8000 ft., July 28, 1931, Nelson 4‘ Ashton 324 (By); 
Moraine, Estos Park, Larimer Co., Juno 23, 1894, Osterhout $09 (0); Moraine, 
Estes Park, Larimer Co., July 20, 1900, Osterhout 3^10 (O); Moraine Park, Lari¬ 
mer Co., July 20, 1903, Osterhout 3834 (Ey); Palmer Lake, El Paso Co., May 24, 
1913, Osterhout 4883 (NY, 0 type M, media); Moraine Park, Larimer Co., July 
10, 1917, Osierhout 5639 (0, Clokey); Long's Peak Inn, Larimer Co., July 13, 
1917, Osierhout 5653 (0); Palmer Lake, El Paso Co., June 5, 1918, Osterhout 
5733 (Pom, 0, C, By); Palmer Lake, El Paso Co., June 5, 1918, Osterhout 5734 
(G, 0); Palmer Lake, El Paso Co., June 5, 1918, Osterhout 5735 (C, By, NY); 
from the headwaters of Gear Creek, and the alpine ridges lying east of * * Middle 
Park," coll, of 1861, Farry 385 (ANS); dry ridges. Empire, June 28-Aug. 7, 1875, 
Patterson (P) j vicinity of Georgetown, July ll-Aug. 11, 1876, Patterson (P); 
dry places in Clear Creek Canyon, Georgetown, alt. 8500 ft., July 8 and 27, 1885 
Patterson 115 (M, G, P, UCal) j Rocky Mountains, PeoTe (US); Bear Crock Canyon, 
June 23, 1929, Phelps (CAS); dry soil, high ground, north of Nederland, alt. 2500 
m., July 1,1905, Bamaley 1131 (C); mesa south of Boulder, May 31,1908, Bamalcy 
4836 (C); dry grassland, Smartweed Lake, June 21, 1909, Bamaley 6309 (C); near 
Ward, July 19, 1912, Bamaley 9131 (By); Tolland, alt. 9000 ft., July 1, 1916, 
Bamaley 10649 (By); gulch, near La Veta Pass, June 14, 1928, Bamaley 13013 
(Ry) ,* Sugar Loaf Mountain, July 14, 1906, Bamaley 4r Bobbins 1750 (C, By type 
M, micrantha) ; at Bedrock Lake, about 4 miles west of Ward, alt. 10,000 ft., July 
30-31, 1907, Bamaley 4‘ Bobbins 3110 (C, By) ,* dry grassland, Smartweed Lake, 
June 15, 1910, Bobbins 7633 (C); Marshall, May, 1909, Busle (US); Veta Moun¬ 
tain, alt. 2400-2700 m., June 4, 1900, Bydberg j- Freeland 5688 (N, By); Ojo, alt. 
2400-2500 m,, May 26, 1900, Bydberg Jr Freeland 6615 (By); Pike's Peak, June 
5, 1904, Sohedin Jr ScUedin 315 (Ry); Ute Pass, July, 1904, Taylor (ANS); Ute 
Pass, July 21, 1886, Trelease (M); Eldora to Baltimore, Gilpin Co., alt. 8500-9500 
ft., June 20-July 10, 1903, Tweedy 5659 (Ry); plains and foothills near Boulder, 
Boulder Co., alt. 5000-6000 ft., June, 1903, Tweedy 5661 (Ry); Douglas Co., coll, 
of 1892, WdlTeer (P); RoUinsville, July, 1901, Wheeler 358 (C); Pike's Peak auto 
road, El Paso Co., alt. 7600 ft., June 9, 3922, Wiegand Jr Upton 4139 (Cl); moist 
draw one mile south of Palmer Lake, El Paso Co., alt. 6900 ft., June 22, 1935, WiU 
liams 3349a (W, M); rocky open hillsides toward base of Pike's Peak, El Paso 
Co., alt. 7000 ft., June 22, 1935, Williams 3353 (W, ND, P, M); Clear Creek 
Canyon, coll, of 1873, Wolf Jr Bothrocb 709 (ANS); Pike's Peak Trail, alt. 7000 
ft., coll, of 1883, Woodward (G); Pike's Peak, June 22, 1907, Wooton (AM); 
rocky south slope, near mouth, Boulder Canyon, May 22, 1903, Young (P). 
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14b. Mertensia lanceolata var. bracbyloba (Greene) A. Nels. 
in Coult. & Nels., Man. By. Mt. Bot. 422. 1909. 

M. brachyloha Greene, Pittonia 4: 90. 1899. 

Stems several from each rootstalk, up to 5 dm. tall; leaves 
glabrous on both surfaces; calyx campanulate, the lobes 
shorter than the tube, triangular or ovate, obtuse or acute. 

Distribution: Larimer Co,, Colorado. 

COLOBADO: foothills near Ft. Collins, Larimer Co., May 24, 1896, BaJcer (Pom, 
M, AM, P, ND TYPE, Clokey); Log Cafion and Rist Cafion, readied from Ft. 
Collins, 74 miles north of Denver, on the Union Pacific Railway, alt. 6000-7000 ft.. 
May 31, 1896, Baker ^ Eolamger 86 (FC); open meadows, Rocky Mountain Na¬ 
tional Park, July 4, 1923, Beth $172 (M); North Fork of Big Thompson River, 
Cliff Crest Cabin, near Estes Park, Larimer Co., July 4, 1935, Christ 700 (G); 
Moraine Park, Larimer Co., July 20, 1900, Osterhout 2211 (Ry); Buckhorn Creek, 
Larimer Co., June 3, 1916, Osterhout 5408 (By, 0, Pom) j hillside among brush, 
mouth of Big Thompson Canyon, 8 miles west of Loveland, Larimer Co., July 17, 
1935, Williams 2409 (W, ND, P, G, NT, O, P, M); in brush, mouth of Big Thomp¬ 
son Canyon, Larimer Co., May 22, 1935, Williams ^ Williams 2130 (W, ND, P, G, 
NY, 0, P, M); hillside. Big Thompson Canyon near the mouth, Larimer Co., May 
22, 1935, WtUiams # Williams 213$ (W, P, ND, M). 

14c. Mertensia lanceolata var. Fendleri Gray in Proc. Am. 
Acad. 10: 53. 1875. 

M. Fendleri Gray in Am. Jour. Arts and Sei. 11. 34: 339. 

1862. 

Calyx usually divided to the middle or less, usually densely 
strigose but sometimes nearly glabrous; the upper surface of 
the leaves densely short-strigose, the lower surface glabrous. 

Distribution: southern Colorado and northern New Mexico. 

Colorado: Dillon Canyon, Trinidad, June 25, 1897, Eerh, Colo, State Agric, 
Coll, (NY); Raton Pass, 13 miles south of Trinidad, Las Animas Co., alt. 8000 
ft., June 27, 1922, Wiegand 4r Tipton 4135 (Cl); hillside among oak in Raton Pass, 
14 miles south of Trinidad, Las Animas Co., June 24, 1935, Williams 2272 (M, ND, 
P, G,NY,0,P,W). 

New Mexico: Santa Fe Canyon, May, 1904, Bartlett (AM); Dillon Canyon, 
June 25, 1897, Berg 4792 (FC); near Las Vegas, Cockerell (US); Trout Spring, 
Qallinas Canyon, May 24, 1902, Cockerell 57 (NY) ; Trout Spring, Gallinas Canyon, 
May 24, 1902, Cockerell ^ Cockerell 82 (Ry); among bushes, Balsam Park, Sandia 
Mountains, alt. 8200 ft., April 11,1914, Ellis 12 (M); foot of hills at some distance 
from water, Santa Fe Creek bottom, April 26-June 3,1847, Fendler 625 (ANS, M, 
G TYPE) ; Santa Fe Canyon, 9 miles east of Santa Fe, aJt. 8000 ft., June 2, 1897, 
Heller ^ Heller 3640 (Pom, ND, M, Q, P, 01) j Bear Canyon, June, 1898, Herrick 
200 (AM); Bear Canyon, May, 3898, Herrick 260 in pari (AM). 
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14d. Mertensia lanceolata var. pubens (Macbr.), comb. nov. 

M. amplifolia Woot. & Standi, in Contr. U. S. Nat. Herb. 

16: 165. 1913. 

M. Fendleri var. pubens Macbr. in Contr. Gray Herb., N. S. 

No. 48: 14. 1916. 

Similar to the var. Fendleri except the leaves pubescent on 
the lower surface. 

Distribution: northern New Mexico and adjacent Colorado. 

COLOBADO ; ,.Veta Pass, Eicks (G); top of La Yeta Pass, alt. 9382 ft., May 30, 
1934, MoKelvey 48S0 (G); on sandstone gravel, 61 miles east of Montevista, La 
Yeta Pass, alt. 9100 ft., May 30, 1934, Stone 607 (NY). 

New Mexico: Santa Pe, June, 1921, Anect SS (US); Holy Ghost Canyon, below 
Cowles, July 5, 1931, Caatettcr 107$ (Ey ); Pecos Eiver, June 16, 1898, Coghill 4 
(M); Bear Canyon, May, 1898, EerrioTc 260 in part (AM) j Santa Pe Mountains, 
June 16, 1898, Maltby ^ Coghill 4 (AM) j Winsor^s Eanch, Pecos Eiver National 
Forest, alt. 8400 ft., June 29, 1908, Standley 4023 (AM, NY, G type, M, CAS); 
damp meadow along Winsor Creek, Pecos Eiver National Forest, alt. 8400 ft., 
Standley 4136 (AM); 5 miles above Mora, Bio de la Casa, Mora Co., alt. 2135 m., 
May 30, 1902, Sturgis (G) j Glorietta, June, 1881, Vasey (G, ND, US type AT. 
amplifolia) ; rich soil, Eaton road, 19 miles east of Taos, Colfax Co., alt. 8000 ft., 
June 5, 1922, Wiegand 4r Upton 4128 (Q). 

Mertensia lanceolata and its varieties well demonstrate the 
difficulty that has been had with the western members of the 
genus. No less than thirteen names have been used for this 
plant and its variations. Essentially, as here understood, the 
plants concerned are five phases of the same species. Two of 
these, the var. Fendleri and var. brachyloba, seem to be fairly 
good varieties on sound morphological groimd. 

Mertensia lanceolata was first collected by Bradbury and, 
possibly at the same time, by Nuttall. These collections were 
made near the northern limit of its range. The specimen col¬ 
lected by Bradbury, and later described by Pursh as Pulmo- 
naria lanceolata, is the phase of the species with the upper sur¬ 
face of the leaf strigillose. Nuttall renamed the plant a few 
years later, stating that Pursh’s name was not appropriate, 
calling it Pulmonaria margmata. He gave a good description 
of it based on a plant collected by himself. The specimen 
which he “starred,” thus indicating it to be a new species, is 
the phase of the species lacking the strigillose pubescence of 
the specimen on which Pursh’s name is based. The plant, as 
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Nuttall described it, is the one which most authors have taken 
to represent typical M. lanceolata. The intergradation of 
these two phases is so complete through most of the range of 
the species that there seems no reason for separating them. 

Mertensia lanceolata var. secundorum is a phase of the spe¬ 
cies in which both surfaces of the leaf are pubescent. This pu¬ 
bescence may either be scant and appressed or very dense and 
spreading. The stem and calyx may also be pubescent, or 
they may be essentially glabrous. The biological status of 
the variety is doubtful. It was found gro"vdng intermingled 
with the species in the field several times and, judging from 
the number of herbarium sheets on which the two are mixed, 
their growing together must be of common occurrence. 

Mertensia lanceolata var. brachyloba is rather limited in its 
range and in the field is a rather striking variation. It was 
found growing intermixed with the species. When the hillside 
where the two grew together was first "pisited the species was in 
full flower and the variety was just in bud. At a later date the 
species was starting to fruit and the variety was in full flower. 
About a month later the variety was just shedding its seeds 
while the species had died do"mi and no trace of it could be 
found. The variety is noticeably more robust and has slightly 
larger flowers in addition to the campanulate shape of the calyx 
on which it is separated. 

Mertensia lanceolata var. Fendleri might be considered as 
a fairly distinct species if it were not for the fact that inter¬ 
grades can be found in the same patch which tend to close the 
‘ ‘ gap ’ ’ between the species and variety. Abundant herbarium 
material affords all stages of intergradation. 

Mertensia lanceolata var. pubens is a further phase of var. 
Fendleri with the leaves pubescent on both sides. It appar¬ 
ently has the same relation to var. Fendleri as var. secundorum 
does to the species. 

A word need be said concerning the variation in size of 
flowers and size and shape of leaves in the species and its va¬ 
rieties. Flowers of extreme sizes seem to be due in the main to 
at least two conditions. First, flowers which come out first tend 
to be of noTOial size, but if the plant continues to flower for an 



rVoL. 24 

100 ANNALS OS' THE MISSOtJEI BOTANICAL GABDEN 

abnormally long period the flowers tend to be much smaller. It 
is also noticed that specimens bearing these small flowers us¬ 
ually have the majority of the inflorescences well along in fruit. 
Second, position in the inflorescence may account for some va¬ 
riation in size. Plants in tlie northern part of the range have 
the flowers averaging slightly larger than those further south. 
Variation in shape of loaves is rather great but of little or no 
diagnostic value. Leaves continue to widen through the active 
life of the plant and may be twice as wide at time of fruiting as 
they were at flowering time. 

16. Mertensia fusiformis Greene, Pittonia 4: 89. 1899. 

M. congesta Greene, PL Baker. 3: 17. 1901. 

M. papillosa fusiformis A. Nels. in Coult. and Nels., Man. 

Ry. Mt. Bot. 421. 1909. 

Stems erect or nearly so, 1-3 dm. high, glabrous or sparingly 
pubescent, 1-few fi*om each rootstalk which is usually rather 
large and fusiform; basal leaves elliptic to oblong-ovate, 4r- 
12 cm. long, 1.5-3 cm. broad, usually densely strigose above, 
glabrous below, petiole (so far as known) 7-12 cm. long; cau- 
line leaves linear-oblong to ovate-oblong, 1.5-10 cm. long, 0.4- 
3 cm. broad, sessile or the lowermost short-petiolate, more or 
less densely strigose above, glabrous below, usually quite ob¬ 
tuse, rarely somewhat acute; inflorescence usually congested, 
sometimes slightly panicled; pedicels 1-15 mm. long, densely 
strigose; calyx 3-6mm. long (mostly 4-5 mm.), slightly accres¬ 
cent, the lobes lanceolate to lanceolate-ovate, 2-5 mm . long, 
acute, ciliate, usually pubescent on the backs, occasionally 
nearly glabrous, not divided to the base; corolla-tube 4-7 mm. 
long, with a ring of crisp hairs within at the base; corolla-limb 
5-7 mm. long, moderately expanded, usually subequal to or 
shorter than the limb, but sometimes longer; anthers 1.5- 
2.5 mm. long; filaments 1-3 mm. long, longer or shorter than 
the anthers; fomices present but usually not conspicuous, gla¬ 
brous or nearly so; style usually surpassing the anthers, some¬ 
times shorter; nutlets rugose, about 3 mm. long. 

Distribution: Wyoming, Colorado, and Utah, in the moun¬ 
tains. 
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WroMiNG: along small stream, 20 miles west of Big Piney, Sublette Co., July 9, 
1922, Payson 4r Poxyson (Ey, M, G, US); dry slopes, Wyoming Eange, 15 
miles west of Merna, Sublette Co., July 18, 1922, Payson 4" P^ay^on S749 (Pom, 
P, UCal, ANS, M, 0, Ey, US). 

Colorado: Poverty Eidge, above Cimarron, alt, 8500 ft., June 13, 1901, BaJcer 
1J9 (US, Ey, G, P, M, UCal, ND type M. congesta, Pom); Graham *s Peak, alt. 
8000 ft., May, 1899, Baker 568 (M, Ey, US, G, UCal, ND, Pom); open glades, 
Bob Creek, West La Plata Mountains, alt. 10,000 ft., June 28, 1898, Baker, Marie 
4 Tracy W6 (G, M, N, ND type, AM, Ey, Cl, US, M, UCal, P, Pom); Cimarron, 
alt. 7000 ft.. May 19, 1898, CramAall 1637 (PC); Durango, May 23,1916, Eastwood 
5365a (CAS); vicinity of Mt. Carbon, Gunnison Co., alt. 2750 m., June 11, 1910, 
Eggleston 5669 (US); Durango, May 11, 1906, FerrU (C); Eico, May 15, 1906, 
FerriX (C); among sage, juniper, and pinyon, head of Deep Channel Creek, alt. 
6400 ft., June 4, 1935 Graham 9114 (Carnegie, M, W) ; top of Wolf Creek Pass at 
Continental Divide, alt. 10,800 ft.. May 28, 1934, McKelvey 4764 (G); warm sandy 
soils, entrance of Mesa Verde Park, May 12, 1925, Nelson 10437 (M, G, Ey, UCal); 
in open pine woods, Durango, May 13, 1925, Nelson 10444 (Ey, G, M, UCal); 
sandy soils, among junipers. Mesa Verde Park, May 12, 1925, Nelson 10439 (M, G, 
Ey, UCaJ); steep brushy slopes, Cumbres Pass, May 16, 1925, Nelson 10474 
(UCal) j open slopes, Tebaguache Basin, alt. 8000 ft., June 3, 1914, Payson $76 
(P, Ey, C, G, M) ,* southern foothills on a mountain, on Tongue Creek, Mesa Grande, 
alt. 7000-8000 ft.. May, 1892, Purpus 139 (P); on mountain meadows, vicinity of 
Mt. Carbon, alt. 2700 m,, May 26, 1910, Tidestrom 3436 (US); Cripple Creek, alt. 
10,500 ft., May 15, 1895, Tweedy 118 (US); near Crawford, Delta Co., alt. 6500 
ft., April 26, 1902, Warren 999 (US); Montezuma Forest Eeeerve, coll, of 1907, 
Wheeler 4793 (C). 

Utah: La Sal, San Juan Co., June 17, 1927, Cottam 003370 (P) j Elk Bidge, 
20 miles west of Blanding, San Juan Co., May 7, 1933, Earrison 5895 (M); sandy 
creek bottom, four miles south of Moon Lake, Ashley Forest, Duchesne Co., alt. 
7600 ft., June 13, 1934, Earrison 4r Larsen 7618 (M) ; moist hillsides. Dyer Mine, 
Uinta Mountains, June 30, 1902, Goodding 1333 (F, Pom, UCal, G, N, M, Ey, Cl) ,* 
Taylor Mountain, 15 miles north of Vernal, Uinta Basin, Uintah Co., alt. 8500 ft., 
June 24, 1931, Graham 6303 (M, Carnegie); in sagebrush flat under cottonwoods 
along river. White Eocks Canyon, Uinta Basin, Uintah Co., alt. 7300 ft.. May 23, 
1933, Graham 7806 (W, Carnegie, M); in aspen-pine meadow, Uinta Eiver Canyon, 
Uinta Basin, Duchesne Co., alt. 7500 ft., June 2, 1933, Graham 8067 (W, Carnegie, 
M); summit. Grouse Creek Canyon, north slope of north rim of Uinta Basin, Dag* 
gett Co., alt. 7000 ft., June 6, 1933, Graham 8099 (W, Carnegie, M); Counting 
Corral, Pot Creek road, northeast of Little Brush Creek Elnob, 20 miles northeast 
of Vernal, Uinta Basin, Uintah Co., alt. 9500 ft., June 7, 1933, Graham 8130 
(W, M, Carnegie); meadow at Trout Creek Banger Station, 10 miles northeast of 
Marsh Peak, Uinta Basin, Uintah Co., alt. 9300 ft., June 20, 1933, Graham 8198 
(W, M, Carnegie); Wilson Mesa near Moab, May 29, 1915, Jones (CAS, UCal); 
open hillsides. Summit Springs Banger Station, Uinta Mountains, Daggett Co., alt. 
9000 ft., June 8, 1932, Williams 564 (CAS, W, Ey, M, U). 

Mertensia fusiformis seems to be most closely allied to 
M. lanceolata var. Fendleri and may possibly have originated 
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at about the same place in the series. Some specimens are dif¬ 
ficult to distinguish from that variety, but on the whole the spe¬ 
cies fusiformis is fairly distinct. If it is to be considered a 
member of this small series, comprising lanceolata and its va¬ 
rieties, which it probably is, it is the most westcim of the group 
and the only one which crosses the Rockies. As noted under 
the discussion of M. hrevistyla, this species may have given rise 
to M. hrevistyla and even though M. hrevistyla and M. alpina 
are very similar in flower structure they probably represent 
parallel developments from two distinct ancestral groups. 
M. fusiformis, like M. lanceolata (including its varieties), tends 
to become less pubescent from south to north in its range. 
Although this species is not known from southern Wyoming it 
may be expected probably on the west slope of the Medicine 
Bow Mountains as well as in southwestern Wyoming. 

16. Mertensia hrevistyla S. Wats, in TJ. S. Geol. Expl. 40th 
Par. [Bot. King’s Exped.] 6: 2B9,pl.23,f.l-2. 1871. 

M. alpina var. hrevistyla Jones, Contr. West. Bot. No. 12: 

56. 1908. 

Stems erect or ascending, 1-many from each fusiform root- 
stalk, more or less pubescent, 1-4 dm. tall; basal leaves (so far 
as known) broadly lanceolate to oblong, acute or otherwise, 
strigillose above, glabrous below, 5-13 cm. long, 2-4 cm. broad, 
petioles longer than the blade; cauline leaves obovate-oblong 
to narrowly elliptic, obtuse to acute, densely strigillose above, 
glabrous below, 2-6 cm. long, 0.5-3 cm. broad; inflorescence 
congested at flrst, becoming panicled in age; pedicels strigose, 
1-14 mm. long; calyx 2-5 mm. long, divided almost to the base, 
strigose, the lobes narrowly triangular to linear, acute, 1.5-4 
mm. long, 0.5-1 mm. broad at the base; corolla-tube 2-4 mm. 
long, slightly shorter to a little longer than the calyx-lobes, with 
or without a ring of scattered hairs toward the base witb'n; co¬ 
rolla-limb rotate, 4-6 mm. long; anthers 1-1.3 mm. long, longer 
than the filaments, inserted on the tube and not exceeding the 
throat; f ornices more or less prominent; style shorter than the 
calyx-lobes; nutlets rugose 2-^.5 mm. long. 

Distribution: southern Wyoming, west-central Colorado, 
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Utah in and adjacent to the Wasatch and Uinta Mountains, 
southeastern Idaho. 

Wyomino: Bridge Peak, Sierra Madre Mountains, alt. 9000 ft., June 17, 1911, 
Anthony 47 (US); Hayden Forest, alt. 8000 ft., July 24, 1912 Bams (ND); moist 
shrub-coTcred slopes, Hayden National Forest, June 6, 1930, Nelson 11364 (UM, 
G, M, Ry, UCal, Pom). 

Colorado: Tennessee Pass, June 22, 1901, Ferrtl (C) ; Baxter Pass, alt. 8000 ft., 
May 27, 1908, Jones (Pom); Minturn, Eagle Co., June 5, 1902, Osterhout 3561 
(Ey) ; Sapinero, May, 1898, Wheeler 448 (Ry, C). 



Fig. 9. M, hrevistyla. Habit sketch x enlarged flower x 1%. 


Idaho : usually deep black soil, high elevations, mountains east of Preston, coll, 
of 1909, Henderson 17 (Ry); damp black soil high up on the mountain, east of 
Preston, May 13, 1909, Henderson 18 (Ry). 

Utah: aspen woods, east slope of Mt. Tlmpanogos, Wasatch Mountains, Utah 
Co., June 12, 1933, Applegate 8431 (G); Parley's Canyon, May 23, 1908, Clemens 
(M); Red Butte Canyon, May 26, 1908, Clemens (ANS); Parley's Canyon, May 
29, 1908, Clemens (G); Ft. Douglas, May 3,1909, Clemens (M); Red Butte Canyon, 
May 8, 1909, Clemens (G); Ft. Douglas, March 29,1910, Clemens (CAS, Clokey); 
Salt Lake City, coll, of 1872, JSngelmann (M); Salt Lake City, April, 1872, 
Bngelmann (M); moist rich soil. Bed Butte Canyon, April 22, 1906, Oarrett 1075 
(Ry, ANS, G); Emigration Canyon, June 14, 1913, Garrett 3716 (G); Gogorza, 
Salt Lake Co., May 27, 1922, Garrett 3958 (Pom); Parley's Canyon, Salt Lake Co., 
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June 16, 1923, Garrett SOSO (G, Pom); locally common in open dry ground, near 
Bear River, Uinta Mountains, Summit Co., alt. 2500 m., June 7, 1931, Goodman 
18S0 (G, M); uncommon among sagobrush, Horse Creek, Strawberry Reservoir, 
Uinta Basin, Wasatch Co., alt. 7700 ft., June 18, 1935, Graham 0S48 (M, W, 
Carnegie ); hillside near road, 1 mile east of Soldier Summit, Wasatch, alt. 7000 
ft., April 4, 1934, Harrison 7S2S (M); dry rocky slope. Rock Canyon, I»rovo, Utah 
Co., alt. 6000 ft., May 4, 1934, Harrison 7550 (M) ; Salt Lake City, April 28, 1890, 
Jones (M, UCal); Ft. Douglas, April 28,1890, Jones (Pom); Pt. Douglas, April 30, 
1890, Jones (UCal, CAS, NY, ND, Ry, G); Parley's Canyon, alt. 8000 ft., July 1, 
1898, Jones (Pom); Pt. Douglas, May 10, 1909, Jones (NY, CAS); Ft. Douglas, 
May 18, 1909, Jones in part (Pom, M, ND, G); Ft. Douglas, alt. 6000 ft., April 24, 
1911, Jones (G, UCal, Pom) j Ft. Douglas, alt. 6000 ft., May 7, 1881, Jones 3148 
(U, G, Ey, AM, Pom); Milburn, alt. 6500 ft., June 2, 1898, Jones 6473 (M, Pom) ; 
under maple, entrance to Sardine Canyon, alt. 5000 ft., June 7, 1933, Maguire 34S8 
(G, U) i in deep rich soil, in sagebrush, northeast slopes, entrance Sardine Canyon, 
April 20, 1934, Maguire 1S105 (G); in dry sagebrush, hillside, summit of Sardine 
Canyon, Cache Co., alt. 5700 ft., May 26, 1933, Muenscher 4r Maguire 34S5 (U, G); 
among spruce trees, near West Fork of Bear River, Uinta Mountains, Summit Co., 
alt. 10,000 ft., July 7, 1926, Payson 4' Payson 4918 (ANS, UCal, Ry, G, P, M, 
Pom); hillside. Cache Junction, Cache Co., May 2, 1909, Smith, 1544 (U, NT), Ry); 
hillsides. Cache Junction, Cache Co., May 1, 1911, Smith 3S41 (CAS); damp cliffs, 
Red Butte Canyon, near Salt Lake City, May 10, 1900, Stolces (UCal); Wasatch 
Mountains, alt. 6000 ft.. May, 1869, Watson (G type) ; among Artemisia, 4 
miles north of Park City, Summit Co., May 25, 1935, Williams 4^ Williams 3143 
(M, ND, P, W); hillside among scrub oak, canyon above Ft. Douglas, Salt Lake 
Co., May 26, 1935, Williams 4r Williams 3146 (M, P, ND, W). 

In the structure of the corolla M. hrevistyla shows close re¬ 
lationship to M. alpina and M. humilis. However, its true rela¬ 
tionship may be with M. fusiformis with which it shows a great 
similarity in structure of leaves and of roots as well as indu- 
ment. Further evidence is found in the corolla of some termi¬ 
nal forms of M. fusiformis which approach M. hrevistyla very 
closely. Greene’s M. congesta is such a form of M. fusiformis. 
Mertensia hrevistyla, as it is now understood, is thought to be 
possibly a parallel development to M. alpina and not neces¬ 
sarily contiguous with it, oven though it simulates it very 
closely. The Colorado specimens cited are slightly at variance 
with the material from Utah, but are better referred here than 
to the allied species M. fusiformis. Professor Nelson’s collec¬ 
tion (No. 11364, which was, according to conversation with 
Professor Nelson, collected near the Sandstone Banger Sta¬ 
tion in what is now Medicine Bow National Forest) taken not 
far to the north, is quite typical. 
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17. Mertensia hmnilis Eydb. in Bull. Torr. Bot. Club 36 : 681. 
1909. 

M. alpina var. humilis Macbr. in Contr. Grav Herb. N. S. 
No. 48: 20. 1916. 

Stems ascending or erect, 4-20 cm. tall; basal leaves oblong- 
ovate to oblong-lanceolate, glabrous, subcoriaceous, 1-6 cm. 
long, 0.7-1.6 cm. broad, winged petiole longer or shorter than 
the blade; cauline leaves linear-oblong to lanceolate-oblong. 



Fig. 10. M, Ittmilis. Habit sketch x %; enlarged flower x 1%. 


glabrous or at most pustulate, sessile or nearly so, subcoria¬ 
ceous, 1.5-6 cm. long, 0.5-1.5 cm. broad; inflorescence con¬ 
gested ; pedicels glabrous or pustulate, 0-5 mm. long, calyx gla¬ 
brous on the back, 2.5-5 mm. long, the lobes broadly to nar¬ 
rowly lanceolate, acute, ciliate, slightly accrescent in fruit, 2- 
4 mm. long, 0.75-1 mm. broad at the base; corolla-tube exceed¬ 
ing the calyx, glabrous within, 3-6 mm. long; corolla-limb sub¬ 
rotate, 3-6 mm. long; anthers longer than the fllaments, 1- 
1.8 mm. long, included within the tube; fornices prominent, 
glabrous or slightly hairy, often nearly closing the throat (in 
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fresh material); style 2-3.5 mm. long, about as long as the 
calyx; nutlets rugose, 2.5-3.5 mm. long. 

Distribution: (possibly north-central to) southeastern 
Wyoming and adjacent Colorado on the high plains and hills. 

T 

Wyoming: Laramio, May 1, 1892, Buff urn 644 (Ey); Deer Creek, west of Ft. 
Laramie, April 10, 1860, Hayden (M); Deer Creek, above Ft. Laramie, April 15, 
1860, Hayden (M); head of Muddy Greek, May 4, 1860, Hayden (M); sandy 
valley, rather dry, near Pilot Knob, Holhs 7 (ANS); medimnly moist, sandy soil, 
Centennial, May 26, 1913, Hohhs BO m part (ANS); Buffalo, May, 1903, Lothian 
(Ey )) loamy stream lands, Eock Eiver, alt. 7000 ft.. May 24, 1914, Madbride S2SS 
(Ey); Laramie Hills, May 16, 1894, Nelson S3 (Cl, ND, NT, Ey, G, M) ; Laramie 
Hills, May 18, 1896, Nelson 1££S (Pom, Ey, NY); Laramie Hills, May 23, 1894, 
Nelson ISSd (P); Laramie Hills, May 30, 1898, Nelson 4S'S6 (Ey); stony slopes, 
Rand Creek, Albany Co., June 2, 1900, Nelson 7043 (Pom, NY type, Ey, M, G) ; 
moist open slopes, Sherman, July 7,1916, Nelson 0736 (M); Laramie Hills, May 14, 
1900, Nelson 184 (NT); Laramie Plains, May 28, 1897, Osterhout (C, Ey) j com¬ 
mon on moist slopes, south end of Bates Hole, May 16, 1926, Payson Payson 4737 
(M, Ey) 5 granitic flats. Lake Creek, Medicine Bow Mountains, Albany Co., June 7, 

1934, WiUiams 1730 (M); barren sandstone knoll one mile east of Laramie, Albany 
Co., alt. 7200 ft., May 19,1935, Williams 3113 (M, W); rocky sandstone hill, 1 mile 
east of Laramie, Albany Co., alt. 7200 ft.. May 21, 1935, WUliams 8130 (M, W) ; 
barren limestone hill, 1 mile east of Laramie, Albany Co., alt. 7000 ft., June 13, 

1935, WiUiaTns 8193 (W, M); granitic summits on Sherman Hill, Laramie Moun¬ 
tains, alt 8500 ft., May 25, 1931, WiUiams 4r Solh&im 168 (W). 

Colorado: Infrequent among sage, Cowdrey, North Park, June 19, 1920, 
Bamaley 11773 (C). 

Mertensia humilis seems to be most closely allied to M. al- 
pina. Field study of both species shows them to be amply dis- 
tiuct. With the exception of a specimen from “Buffalo” 
Wyoming, which may bear a false label, this spedes seems to 
be limited to southeastern Wyonung and adjacent Colorado on 
the high plains and hills. This distribution is not distinctive 
for this plant since other species show the same restricted 
range. Phlox glabrata (E. Nels.) Brand., for instance. Al¬ 
though M. humilis seems to be restricted in range, within that 
area it is extremely common. The truncated summit of the 
Laramie Mountains between Cheyeime and Laramie is literally 
blue with the plant when it is in flower. 

18. Mertensia alpina (Torr.) G. Don, Gen. Hist. 4: 372. 1838. 

M. Tweedyi Rydb. in Mem. N. T. Bot. Gard. 1: 336. 1900. 

M. obtusilola Rydb. in Bull. Torr. Bot. Club 28: 32. 1901. 
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M. brevistyla obtusiloha A. Nels. in Coult. & Nels., Man. 

Ey.Mt.Bot. 421. 1909. 

Pulmonaria alpim Torr. in Aim. Lyo. N. Y. 2: 224. 1828. 

Cerinthodes alpinum 0. Knntze, Eev. Gen. PI. pt. 2: 436. 

1891. 

Steins glabrous, erect or ascending, l-many from each root- 
stalk, 2-30 cm. tall; basal leaves oblong to linear-lanceolate, 
short-strigillose above, glabrous below, blade 1-7 cm. long, 0.5- 
3 cm. broad, winged petiole usually shorter than‘the blade; 
cauline leaves sessile or nearly so, broadly to narrowly lanceo¬ 
late or elliptical, 1-6 cm. long, 0.^1.8 cm. broad, short-strigil¬ 
lose above, glabrous below; inflorescence sometimes slightly 
panicled in age; pedicels strigose or glabrous, 1-10 mm. long; 




Fig. Jl. M, alpim. Habit sketch x enlarged flower x 1%. 


calyx divided almost to the base, 2-5 mm. long, often slightly 
accrescent, lobes linear-lanceolate to oblong, obtuse or acute, 
glabrous on the back, ciliate; corolla-tube glabrous within, as 
long as or usually exceeding the calyx-lobes, 3-6 mm. long; co¬ 
rolla-limb much expanded, 2-6 mm. long; anthers about 1 mm. 
long, about as long as or longer than the filaments, inserted in 
the tuBe and not projecting beyond it; fomices prominent, 
often almost closing the throat; style short, about equalling the 
calyx; nutlets about 2 mm. long, rugose. 
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Distribution: southwestern Montana, adjacent Wyoming 
and Idaho, south to northern New Mexico. Alpine or subalpino 
in the high mountains. 

Montana: Middle Cieek Canyon, Mt. Hyalite, alt. 10,000 ft., Ang. 1, 1902, 
BlaMnsMp (PC); Grasshopper Glacier, near Cook City, alt. 10,500 ft., Aug. 6, 
1926, Conard 1896 (By); Lake Plateau, alt. 9000 ft., Aug., 1899, Koch (NT); 
Lake Plateau, alt. 10,000 ft., Aug. 1, 1897, Koch Si (G); mountains near Indian 
Creek, alt. 8000 ft., July 21, 1897, Bydberg # Bessey 4866 (NT, ND, F); Old Hol- 
lowtop, near Pony, alt. 9000 ft., July 7 and 9, 1897, Bydberg ^ Bessey 4867 (G, 
NT TTPB Jf. Tweedyi, P, IJM, ND, F, By) ; moist mountain side, Gallatin Peak, 
Gallatin Co., Aug. 23, 1928, Swingle (By, FC); Spanish Peaks, July 10, 1901, 
Vogel (G). 

Wtomino: without definite locality, July 18, 1891, Baffum 64S (By); summit, 
Mt. Washburn, Aug. 6, 1924, Conard 1S7S (By); Mt. Washburn, alt. 10,300 ft., 
July 10,1931, Condon S7SS (M); uppor Buffalo Fork to head of Du Noir Biver, 
Aug. IS-Sept. 8, 1899, Curtis (NT); rccediug snow. Ten Sleep Lakes, Big Horn 
Co., July 31,1901, Gooddmg 447 (By); summit of mountain. Big Horn Mountains, 
alt, 10,000 ft., July 27, 1900, Jaek (G); alpine meadow, near top of Mt. Washburn, 
alt. 10,600 ft, .July 14, 1932, Maguire # Maguire 1211 (U, TJCal, Pom); Dome 
Lake, Big Horn Mountains, July 18,1896, KeUon S4S0 (By) and 2iS4 (G, Cl, M, 
By); among the rocks of the cliffs, Laramie Peak, Albany Co., July 12, 1900, 
Nelson 7549 in part (0) ; on moist, craggy summit. The Thunderer, July 13, 1899, 
NeUon dr Nelson, 5811 (G, M, Pom, AM, Cl, NT, 0, ND, By); Dome Lake, Elk 
Mountain, Sheridan Co., alt 10,500 ft, June 28, 1897, Pommel # Stanton (NT, 
M); alpine rock-graTel slopes. Saltlick Mountain, northeast of Kendall, Sublette 
Co., Aug. 7, 1922, Parson # Payson 8977 (Pom, G, TTCal, F, M, NT, ANS, By); 
in the vicinity of Green Biver lakes. Sheep Mountain, Sublotte Co., alt 10,700- 
11,600 ft., Aug. 1, 1925, Payson d" Payson 4467 (By, M, G); dry to moist gravel 
slopes, Mt Washburn, alt 10,200 ft, July 25, 1928, Smith 88 (P); Black Bock 
Creok, Teton Forest Beserve, alt 11,000 ft., Aug. 1897, Tweedy 166 (NT); Mt 
Holmes, Tellowstone Park, alt. 9400 ft., Aug., 1884, Tweedy 193 (NT, ND); Big 
Horn Mountains, Sheridan Co,, alt. 11,000 ft, Aug., 1899, Tweedy 3603 (NT); 
dry gravelly soil, Mt Washburn, Tellowstone Park, alt 10,000 ft, July 11, 1921, 
WiegandSOSS (Cl). 

COLOBADO: Pike’s Peak, Aug. 6, 1916, Bates 6410 in part (Cl); Pike’s Peak, 
July 21, 1894, Bessey (NT); Garden of the Gods, Pike’s Peak, July 24, 1894, 
Bessey (NT); Pike's Peak, alt. 13,000 ft, July 27, 1895, Bessey (NY); Pike’s 
Peak, alt 12,500 ft, Aug. 6,1895, Bessey (NT); Pike’s Peak, alt. 13,000 ft, July 
25, 1896, Bessey (NT) ; Pike’s Peak, alt 13,000 ft., June 25, 1896, BUtmoro Kcr- 
barium S700a (G); alpine, Pike’s Peak, Aug. 27, 1896, Canby (G); Pike’s Peak, 
coU. of 1900, Clements (NT ttte M. dhtusOoba); Saddle Cliffs, alt. 4000 m., 
July 6,1901, Clements Clements 405 (G, M, By, Cl, NT); moist hillsides. Pike’s 
Peak, alt 13,000 ft. Sept 3, 1919, Clohey 3S09 (Clokey); moist soil along stream, 
Pike’s Peak, El Paso Co., alt 3966 m., Aug. 30, 1920, Clohey SS49 (Clokey, CAS, 
G, NT, TTM, F, P); among rocks above Wood’s reservoir. Cripple Greek, Teller Co., 
alt. 3570 m., July 31,1920, Clohey 3856 (Clokey, CAS, P); above timberline, Piko’s 
Peak, Aug. 11, 1884, Crocker (ANS); Pike’s Peak, alt. 14,000 ft., Aug. 19, 1916, 
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Brushel (M); coll, of 1862, B<ai ^ Ea^hour 44S (Q, F); The Saddle, Pike’s Peak 
Trail, Aug., 1900, Harper 4" Bao'per (M); Pike’s Peak, Aug. 13, 3888, Holway SO 
(NY); Pike’s Peak, Aug. 2, 3904, Eiiestis (dokey, 0); Rocky Mountains, James 
(NY type); on Long’s Peak, July, 3905, JoJiTiston 18 (Ry); very common on 
cool north-facing alpine slope. The Saddle, Pike’s Peak Region, July 9, 1920, 
Johnston 2811 (TTCal) ; very common on a*grassy slope just below timberline, be¬ 
tween Seven Lakes and Lake Moraine, Pike’s Peak, alt. 11,200 ft., July 14, 1920, 
Johnston 2813 (G); at timberline, on grassy subalpme slope, Windy Point, Pike’s 
Peak, alt. 11,600 ft., Aug. 3, 1920, Johnston 281S (G) ; Argentine Pass, alt. 12,000 
ft., July 10, 3878, Jones 54 in part (NT); Pike’s Peak, Aug., 1885, Leconte 
(ANS); Pike’s Peak, alt. 13,000 ft., Aug. 13, 1884, Letterman S39 (M); Pike’s 
Peak, El Paso Co., alt. 14,000 ft., Aug. 26,1915, 118 (Cl); Piker’s Peak, Aug. 

26, 1915, Osterhout 6389 (0, Ry); Pike’s Peak, alt. 9000 ft., June, 1891, Penard 
474 (NY); Arapahoe Mountain, alt. 11,000 ft., July, 1891, Penard 629 (NY); 
Pike’s Peak, alt. 13,000 ft., July 8, 1893, Saunders (NT); near summit. Pike’s 
Peak, Aug., Schedvn 4 Schedin S14, S23 (Ry); Pike’s Peak, alt. 14,000 ft., Aug. 
16, 1892, SheUon 6823 (NY); Pike’s Peak, alt. 13,000 ft., Aug., 1914, WaXker 
(C); Pike’s Peak, July, 3888, Wentworth (NY); near a stream above Glen Cove, 
north side of Pike’s Peak, El Paso Co., alt. 12,000 ft., Aug. 10, 1935, WUlicms 
2464 (W, M); Colorado Springs, Park Co., alt. 13,000 ft., July, Williamson 
(ANS); above timber-line. Pike’s Peak, July 10, 1901, Williamson (ANS); Pike’s 
Peak, June, 3894, Woodruff (NY). 

New Mexico: mountain, head of Red River, Franklin, July 26, 1897, Btrg 1632 
(PC, NY). 

Idaho: base to summit of mountains northeast of lake, north side of peak, Henry 
Lake, Fremont Co., alt. 9000 ft., July 17, 1920, Payson 4 Pojyson 2043 (G, Olokey, 
CAS, NY, Ry, M); Mt. Chauvet, alt. 10,000 ft., July 29, 1897, Sydberg 4 P&ssey 
4866 (NY, IIS). 

Mertensia alpiua has been a convenient name foi* any Mer- 
fensia of high altitudes in the West and has been applied to 
most of them. In the main it is easily distinguished by the in¬ 
cluded anthers. Superficially, M. alpina is closely allied to 
M. hrevistyla and M. JiumUis, but it may be, and probably is, 
more closely I’elated to M. viridis, which it approaches in habit, 
leaves, pubescence, and is approached by M. viridis in the 
structure of the corolla in some unusual specimens. The 
greater part of the material examined is from Colorado, and 
all but a few specimens are from Pike’s Peak. More localities 
are known for Wyoming, although that state is much less per¬ 
fectly known botanically than Colorado. The discontinuous 
distribution of M. alpina is of interest. Several other of the 
plants limited to the high mountains of the Bocky Mountain 
area show a s imil ar distribution, and more will no doubt be 
found when the flora is better imderstood. 
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19. Mertensia viridis A, Nels. in Bull. Torr. Bot. Club 26: 
244. 1899. 

M. lanceolata var. viridis A. Nels., First Eept. FI. Wyo., 
158. 1896. 

M. ovata Bydb. in Bull. Torr. Bot. Club 28: 32. 1901. 

M. lineariloha Rydb., l.c. 

M. Parryi Rydb. in Bull. Torr. Bot. Club 31: 639. 1904. 

M. perplexa Rydb., l.c. 

M. vir^ula Rydb., l.c. 

M. papiUosa lineariloha A. Nels. in Coult. & Nels., Man. Ry. 
Mt. Bot. 421. 1909. 

M. lanceolata var. lineariloha Macbr. in Contr. Q-ray Herb. 
N.S.No.48: 15. 1916. 

M. alpina var. perplexa Macbr., 1. c. 20. 

Stems erect or ascending, 5-35 cm. tall, 1-several from each 
rootstalk; basal leaves lanceolate to ovate, 2-10 cm. long, 1- 
4 cm. broad, strigillose above, glabrous below, lateral veins 
sometimes apparent, petioles longer or shorter than the blade; 
cauline leaves sessile or nearly so, lanceolate to broadly ovate, 
2-7 cm. long, 0.7-2.5 cm. broad, strigillose above, glabrous be¬ 
low, lateral veins rarely visible; inflorescence a crowded, modi¬ 
fied, scorpioid cyme; pedicels strigose or glabrous, 1-10 mm. 
long; calyx 2-6 mm. long (mostly 4-5 mm.), the lobes divided 
almost to the base, linear-lanceolate to narrowly ovate-lanceo¬ 
late, acute or obtuse, glabrous on the backs, ciliate, somewhat 
accrescent in fruit; corolla-tube 3-9 mm. long (mostly about 
6 mm.), usually with a ring of crisped hairs near the base with¬ 
in, occasionally also with scattered hairs; corolla-limb 4-9 mm. 
long (mostly about 5 mm.), moderately expanded, usually a 
little shorter than the tube in flowers having a long style and fil¬ 
aments longer than the anthers, in fiowers having a short style 
and filaments about the same length as or shorter than the an¬ 
thers the tube may be much shorter than the limb; anthers 1- 
2.5 mm. long (usually about 1.5-2 mm.); filaments 1-3.5 mm. 
long, longer or shorter than the anthers; fornices conspicuous, 
glabrous to densely pubescent; style various, exceeding the an¬ 
thers and about as long as the corolla to shorter than the tube of 
the corolla; nutlets 2-3 mm. long, rugose. 
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Distribution; Montana (Deer Lodge Co.), south through 
Colorado and Utah, in the mountains. 

Montana; alpine meadows, Mt. Baldy, Anaconda, alt. 9300 ft., July 21, 1909, 
BlmTcinsJiip (UCal, Ey); Mt. Powell, Deer Lodge Co., alt. 10,000 ft., June 30, 
1918, BlanlcinsMp (Pom, UCal, Ey). 

Wyoming: Laramie Peak, Aug. 6-7, 1895, Nelson 1608 (G, Ey type); among 
the rocks of the cliffs, Laramie Peak, Albany Co., July 12, 1900, Nelson 7S49 
(Pom, 0, G, Ey, M); alpine rock crevices. Wind Eiver Mountains, 10 miles north¬ 
east of Fremont Lake, Sublette Co., July 30, 1922, Fay son Fay son 8886 (UCal, 
P, G, Pom); rocks near summit. Saltlick Mountain, northeast of Kendall, Sublette 
Co., Aug. 7, 1922, Fayson 4' Fayson 2979 (US, M). 

COLOEADO; Continental Divide, Estes Park, alt. 10,000 ft., Aug. 7, 1933, AUen 
105 (M); timberline, Arapahoe Pass, coll, of 1904, Andrews 9 (Ey); trail. Pike's 
Peak, July, 1895, AtTcinson (Cl); Cameron Pass, alt. 11,500 ft., July 14, 1896, 
BaTcer (M, NY, ND, Pom); north Cheyenne Canyon, from the neighborhood of 
Pike's Peak, July 16, 1894, Bessey (NY type M. viridiila); Cascade Cafion, alt. 
8000 ft., July 11, 1895, Bessry (NY); Breckenridge, coll, of 1871, Brandegee 
(ANS); Breckenridge, Summit Co., coU. of 1871, Brandegee 25$ (UCal); alpine. 
Sierra Sangre de Cristo, Aug,, 1873, Brandegee 652 (UCal, M); Chasm Lake, 
Long's Peak, Aug, 14,1907, Clemenis (NY); Jack Brook, June 25, 1901, Clements 
4r Clements 232 (Ey, US, NY, G, Cl, M); mountain side, Ida BeE Mine, Summit 
Co., alt. 11,500 ft., Aug. 8, 1917, CloTcey 2902 (Ariz, CAS, Ey, NY, G, Clokey, F); 
mountain side, Arapahoe Peak, Boulder Co., alt. 12,000 ft,, July 29, 1918, CloTcey 
S187 (Clokey, CAS, G, Ey, NY, M); open hillsides, Caribou Mine, Boulder Co., 
alt. 10,200 ft., June 12, 1919, CloTcey S29S, 8694 (Clokey); among rocks, above 
timber, Manassas Creek, Chaffee Co., alt. 10,000 ft., July 27, 1919, CloTcey SSBO 
(Clokey, CAS, P, NY, UM, G, Ey, M, Pom); cold soil below cliff, near snow, Lach 
Vale, Estes Park, Larimer Co., alt. 3126 m.. Sept. 16, 1920, CloTcey 3850 (Clokey, 
UM, CAS, NY, P); moist soil, Mt. McClellan, Clear Creek Co., alt. 3935 m., Aug, 
14, 1920, CloTcey $851 (F, CAS, UCal, Clokey, ANS, By, UM, G, M, NY, Pom) ; 
dry hillside, Waldorf Mine, Clear Creek Co., alt. 11,900 ft., Aug. 15, 1920, CloTcey 
3854 (Clokey); dry hillside. Fall Eiver Pass, Grand Co., alt. 3485 m., Aug. 11, 
1921, CloTcey, Bmderlin 4' CloTcey 4256 (F, CAS, Clokey, ANS, M, Ey, 0, UM, NY, 
Pom); Long's Peak, alt. 11,000-11,500 ft., Aug. 3-5, 1904, Cooper 74, 169 (Ey); 
Estes Park, alt. 12,000 ft., Aug. 13, 1906, Cooper 119 (Ey); among large boulders 
on north-facing slope, James Peak, alt. 11,500 ft,, July 14, 1929, Cox 371 (F); 
Front Eange, alt. 12,000 ft., July 6, 1896, Crandall (M); trail, Gray's Peak, alt. 
12,000 ft., July 18, 1802, Crandall 739,1819 (FC); Eocky Mountain National Park, 
July, 1926, BeFrance (Cl); Mt. Audubon, July 19, 1908, Dodds 4 Fohlins 5819 
(Ey); moist soil near water, Cascade, July 1, 1903, Ferril (Clokey, C); Graymont, 
July 16, 1891, Fritohey (M); rocky north slopes, Anita Peak, Eoutt Co., Aug. 3, 
1903, Goodding 1777 (UCal, G, C, Cl, NY, M, Ey) ; moist places below snow, summit 
of North Park Eange, Larimer Co., Aug. 10, 1903, Oooddvng 1827 in part (Ey, 
ANS, Cl, G, UCal); among boulders on summit, Ethel Peak, Larimer Co., Aug. 14, 
1903, Gooddmg 1889 (NY, Ey); on north slope of burned-over area, 2 miles south¬ 
east of mouth of Wolf Creek, south side of White Eiver, Uinta Basin, Eio Blanco 
Co., alt. 6500 ft., June 1, 1935, Graham 9070 im part (W, M, Carnegie); Colorado 
mountains, coll, of 1872, Gra/y (G); Corona Crest, alt. 11,700 ft., June 30, 1914, 
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Ball (UCal); St. Elmo, June, 1880, Harper (F); Boaver Crook, alt. 12,000 ft., 
July 19, 1898, Berh. Colo, State Agne. Coll, il89 (NY, PC, P, By) ; James' Peak, 
alt. 13,000 ft., July 26, 1899, Holm (P); Torroy's Peak, coll, of 1877, BooJeer 
Gro/g (M, G); Gray's and Torroy's Peaks, coll, of 1877, Eoolccr Cray (G) ; 
Sierra Blanca, coll, of 1877, Booher 4r Gray (G); Bollins Pass, July 20, 1895, 
Baestis (C) ,* Bollins Pass, July 18, i.903, Bticstis (C); up Bear Creek, Colorado 
Springs, June 12, 1917, Johnston 4' BedgcocTo 536 (G) ; Colorado Springs, alt, 
6000 ft.. May 3, 1878, Joms 916 (NY); on roof of Lake Isabel cabin, Boulder Co., 
alt. 10,800 ft., June 29, 1934, Kiener JOiS (W); subalpine meadow below Lacy 
Lake, Boulder Co., alt. 10,400 ft., July 7, 1934, Kiener 1046 (W); Gray's Peak, 
July 22, 1886, Letterman (M); Pike's Peak, alt. 13,000 ft., Aug. 13, 1884, Letter- 
man SS9 (P) ) near Breckenridge, Summit Co., alt. 12,500 ft., Aug., 1901, Mao- 
hensie SSO (By, M ); Pingree Park, Aug. 2, 1924, McCarty 36 (UCal) ; Glen Eyrie 
to Garden of the Gods, June, 1895, Meredith (ANS); Long's Peak, Aug. 1896, 
Mosely (C); Boulder Co., colL of 1896, Mosely A316 (C, By); mountain meadow, 
Corona, Aug. 6 , 1919, Muna S967 (Pom); moist alpine at James Peak, alt. 13,000 
ft., Aug. 7, 1919, Mnna 3046 (Pom); mountains of Estes Park, July 22, 1897, 
Osterhout (P); mountains south of Ward, Boulder Co., July 18, 1901, Osterhout 
2439 (UCal, 0, NY type M, perplexa); mountains of Estes Park, Larimer Co,, 
July 22, 1903, Osterhout 2848 (NY, By, UCal) ; range beyond Windy Gulch, moun¬ 
tains of Estes Park, Larimer Co., Aug. 19, 1905, Osterhout 3116T) (0); Gray's 
Peak, Clear Creek Co., July 20, 1910, Osterhout 4353 (0); range beyond Windy 
Gulch, Moraine Park, Larimer Co., Aug. 4, 1922, Osterhout 6381 (0) 5 Bocky 
Mountains, coll, of 1862, Parry (US) j Bocky Mountains, coll, of 1872, Parry (NY, 
G, ANS, M) ,* from the headwaters of Clear Creek, and the alpine ridges lying east 
of ^‘Middle Park," coll, of 1861, Parry 386 (G, NY type M. Parryi); from the 
headwaters of Clear Creek, and the alpine ridges lying east of "Middle Park," 
Bocky Mountains, coll, of 1861, Parry 387 (P); high mountains, Gray's Peak and 
vicinity, alt. 11,000-14,000 ft., July, Aug. 28, 1885, Patterson 113 (P, M, UCal); 
Gray's Peak, Aug., 1882, Patterson Beaty (P); Silver Lake, Aug,, 1914, Phelps 
(CAS); vicinity of Colorado Springs, Pierce (NY); Long's Peak, July 24, 1920, 
Preston (PC )) Bollins Pass, Corona, Aug. 7-8, 1907, Bamaley 3385, 3336 (AM) ] 
shade, Tolland, July 1, 1916, Bamaley 10649 (C); Bryan Mountain, alt. 11,000 ft., 
July 12, 1916, Bamaley 10690 (By, C) ; Upper Stuart Lake, near Tolland, July 31, 
1918, Bamaley 11446 (C )) damp knoll, Tolland, alt. 2800 m., July 14, 1920, Bam- 
dley ir CloTeey 3865 (US, P, CAS, Clokey) j damp knoll, Tolland, Gilpin Co., alt. 
2800 m., July 14,1920, Bamaley 4r Cloleey 3976 (P, Clokey, CAS) ; at timbcrline and 
above on Bald Mountain, Boulder Co., alt. 11,500 ft,, July 20, 1907, Bamaley, Dodds 
4r Bobbins 3347 (By, C); above timber, Arapahoe Mountain, July 29, 1906, 
Bamaley 4" Bobbins 8411 (By, C); Bollins Pass, Corona, alt. 11,000-11,700 ft., 
Aug. 7-8, 1907, Bamaley 4r Bobbins 3335, 3386 (By, 0 ); Tolland, July 4, 1908, 
Bamaley # Bobbins 5817 (C) ; Gray's Peak, alt. 12,000 ft., July 30, 1872, Bedfield 
(M); Mt. Audubon, July 19, 1908, Bobbins 5819 (C ); West Spanish Peak, alt. 
2800-3000 m., July 6 , 1900, Bydberg f Vreeland 5690 (PC, 0, By, NY type M. 
omta); West Spanish Peak, alt. 3000-3800 m., July 9, 1900, Bydberg 4r Vreeland 
5690a (NY); West Indian Creek, alt. 2500-2700 m., June 14-15, 1900, Bydberg ^ 
Vreeland 5691 (NY type M» linearilobaj; wet woods between Brainard and 
Mitchell Lakes west of Ward, July 17, 1919, Sdhmoll 4 (C); near Lake Isabelle, 
Word, June 24, 1922, SohmoU 558, 559 (C) ,* Alpine Tunnel, alt. 11,000 ft., July 
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17, 1897, Shear S85$ (NT); above timber, Gray^s Peak, Ang. 31, 1884, Smith 
(ANS); Eocky Mountains, coll, of 1868, Vase^/ 437 (G, M); Sapinero, May 29, 
1898, Wheeler 454 (By, C); Pike’s Peak auto road, El Paso Co., alt. 8500 ft., 
June 9, 1922, Wiegand 4r Tipton 413$ (Cl); moist hillsides in aspen, tovrard the 
base of Pike’s Peak, 17 miles east of Colorado Springs, El Paso Co., alt. 8000 ft., 
Juno 22, 1935, Williams 2251 (M, ND, W)»; moist mountain side, Trail Bidge, 
Eocky Mountan National Park, alt. 11,000 ft., July 19, 1935, Williams 2411 (M, 
ND, W); rocky, grassy summit of a mountain cast of Cameron Pass, Jackson Co., 
alt. 12,000 ft., July 21, 1935, Wittiams 2446 (M, W); moist grassy slope of amoim- 
tain east of Cameron Pass, alt. 11,500 ft., July 21, 1935, Williams 2448 (M, W); 
rocky, grassy summit of a mountain west of Cameron Pass, Jackson Co., alt. 12,000 
ft,, July 21, 1935, Williams 2450 (M, W); slopes of Mt. Cliapin, Larimer Co., Aug. 
14, 1927, Woodson 1848 (M); July 29, 1903, Young (F). 

Utah: gravel, Mt. Ellen, Henry Mountains, alt. 10,000 ft., July 27, 1894, Jones 
5688 (Pom, M ); among rocks, alpine belt, west slope of Mt. Peale, La Sal Moun¬ 
tains, San Juan Co., alt. 12,000 ft., July 5, 1932, Maguire ^ Bedd 2117 (U); saddle, 
south of Mellenthin, La Sal Mountains, San Juan Co., alt. 11,800 ft., July 26, 1933, 
Maguire, Biohards, Maguire ^ Hammond 5109 (U, G); in cirque on east side of 
Mt. Mellenthin above timberline. La Sal Mountains, San Juan Co., alt. 11,800 ft., 
July 26, 1933, Maguire, Bichards, Maguire 4' Hammond 5110 (G); west slope of 
Mt. Hobbs, 2000 ft. above timberline. La Sal Mountains, Grand Co., alt. 11,800 
ft., July 18, 1933, Maguire, Bichards, Maguire 4r Hammond Sill (UCal, U, 0); 
meadows in saddle between Castle and Waas Mountains, La Sal Mountains, Grand 
Co., alt. 11,600 ft., July 13, 1933, Maguire, Bichards, Maguire 4r Hammond 5112 
(M, U, G); rocky slope on north side of Gold Mountain, La Sal Mountains, Grand 
Co., July 11, 1933, Maguire, Bicha/rds, Maguire 4r Hammond 5113 (M, UCal, U, 
G); summit of Mt, Tuk, La Sal Mountains, San Juan Co., July 29, 1933, Maguire, 
Biohards, Maguire 4r Hammond 6114 (G); rock slides. La Sal Mountains, Grand 
Co., alt. 11,000-11,500 ft., July 23, 1924, Payson ^ Payson 3983 (UCal, G, M, By) ; 
slide rock. La Sal Mountains, Grand Co., alt. 11,500 ft., July 27, 1924, Payson 4r 
Payson 4032 (G, By); rocky soil, Mt. Tomasaki, La Sal Mountains, alt. 11,000- 
12,000 ft,, Aug., 1897, Purpus 6675 (M, UCal); La Sal Mountains, alt. 3300-3600 
m., July 7, 1911, Bydherg 4" Garrett 8653 (By, NT); Horse Gulch and vicinity, La 
Sal Mountains, alt. 3000-3200 m., July 15, 1911, Bydherg # Garrett 8967 (NT, O), 
8958 (By, NT), and 8069 (NT); La Sal Mountains, near Mt. Peal, alt. 3300-3700 
m., July 17,1911, Bydherg 4r Garrett 8998 (NT) ; dry hillsides, vicinity of Flaming 
Gorge, Daggott Co., alt. 6000 ft., June 2, 1932, Williams 488 (W, U, By, M, CAS, 
Pom). 

Without Locality: a specimen marked herb. Hooker, Lithospermum 
JOrummondii, PI. Bor.-Am.” and ‘*Nov. 1874. I say it is M, sihirica Don var. 
Hrummondii, Largo flowered form.” A. Gr. [ay]. The specimen probably came 
from Colorado, (NT). See footnote on p. 140. 

19a. Mertensia vixidis var. dilatata (A. Nels.), comb. nov. 

M. coriacea A. Nels. in Bull. Ton*. Bot. Club 29: 402. 1902. 
M, coriacea var. dilatata A. Nels., l.c. 403. 

Similar to the species except the leaves glabrous on both 
sides. 
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Distribution: in the mountains of southeastern Wyoming, 
adjacent Colorado, and Uinta Mountains, Utah. 

Wyoming: Medicine Bow Mountains, Aug., 1856, Bngelmann (M); Medicine 
Bow Peak, Medicine Bow Mountains, Albany Co., alt. 11,500 ft., Aug. 3, 1929, 
Greenman ^ Greenmam 6196 (M); alpine rocky heights. Medicine Bow Mountains, 
July 17, 1925, Hanna 100 (M); shores of alpestrino lakes. Medicine Bow Moun¬ 
tains, Albany Co., Aug. 1, 1900, Nihon 78ii (Pom, C, M, O, Ky type) ; in aljnne 
rock slides. Medicine Bow Mountains, Albany Co., Aug. 1, 1900, Nelson 7870 (Pom, 
C, G, By TYPE AT. ooruicea, M); m alpine rock slides, Medicine Bow Mountains, 
Aug. 15, 1908, Nelson 9149 (G, M, By, Cl); alpine, among rocks, Medicine Bow 
Mountains, ^ug. 14, 1914, Nelson 9683 (M) and 9686 (By); wet stony ridges. Uni¬ 
versity Camp, Medicine Bow Mountains, June 29, 1925, Nelson 10S54 (By, UM); 
alpine, among quartzite rock. Medicine Bow Mountains, July 15, 1925, NeUon 10574 
(G, M, By, UCal); La Plata Mines, Aug. 29, 1898, Nelson 6188 (By); among large 
rocks on Medicine Bow Peak, Medicine Bow Mountains, alt. 11,500 ft., Aug. 4,1926, 
Payson 4r Payson 5166 (UCal, ANS, M, P, By, G, Pom) ; dry plains and rocky hills, 
Mt. Steele, Carbon Co., alt. 6500 ft.. May 25-June 10, 1901, Tweedy 4868 (NY); 
moist rocky hillside, upper Libbey Creek, Medicine Bow Mountains, Albany Co., 
July 13, 1935, WiUiams 2386 (M, ND, O, P, NY, G, W). 

Colorado: moist places below snow, summit of North Park Range, Larimer Co., 
Aug. 10, 1903, Gooddmg 1887 (C, M). 

Utah: grassy slopes, Uinta Mountains, Daggett Co., alt. 10,000 ft., June 11, 
1932, Willicms 399 (W, U, By, CAS), 

19b. Mertensia viridis var. caelestina (Nels. & CklL), comb, 
nov. 

M. caelestina Nels. & Cldl. in Proc. Biol. Soo. Wash. 16: 46. 

1903. 

Cauline leaves lanceolate to ovate, glabrous on both snr- 
faoes; calyx 6-7 mm. long, the lobes linear-lanceolate to oblong, 
acute or obtuse, ciliate; corolla-tube 7-9 mm. long, glabrous or 
pubescent ■within; corolla-limb 5.5-8 mm. long. 

Distribution: northern New Mexico. 

New Mexico: Lake Peak, vicinity of Santa Fe, Aug. 12,1926, Arskne 4^ Benedict 
16131 (P) ; mountain tops, head of Bed River, Franklin, July 26, 1897, Berg (NY, 
FC); near timberline, Santa Barbara Divide, July 25, 1931, Castetter 786 (NMex, 
By); above timberline, Truchas Peak, coll, of 1902, CockerfU 40 (By type) ; tof) 
of Pecos Baldy, alt. 12,600 ft., July 11,1908, Standley 4869 (AM) ; Truchas Peak, 
alt. 12,500 ft., Aug. 8, 1908, Standley 4784 (M, NY, AM); above timberline, Baldy 
Peak, Colfax Co., alt. 3600 m., Sept. 4, 1916, Standley 14389 (US). 

19c. Mertensia viridis var. cynoglossoides (Greene) Macbr. 
in Contr. Gray Herb. N. S. No. 48: 13. 1916. 

M. cynoglossoides Greene, PL Baker. 3: 19. 1901. 

M. muriculata Greene, Z.c. 
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Stems 3-5.5 dm. tall; basal leaves elliptic-oblong to ovate, 
11-15 cm. long, 4-6 cm. broad, scabrous above, the bases of the 
hairs pustulate; cauline leaves oblong to ovate, 4-13 cm. long, 
3-5 cm. broad, pubescence as of basal leaves; pubescence of 
pedicels spreading, hispid. 

Distribution: known only from the type locality. 

Colorado: Black Canyon, June, 1901, Baker (Pom); Black Canyon, June 20, 
1901, Baker 191 (Pom, ND ttpe, UCal, By, P, M, G); Black Canyon, June 20, 
1901, Baker 193 (M, ND type M. murioulata, By, G, US, Pom). 

19d. Mertensia viridis var. parvifolia, var. nov.^ 

Stems ascending; basal leaves lanceolate 1.5-3 cm. long, 
0.5-1 cm. broad, glabrous below, strigose above, petiole lor^er 
than the blade; cauline leaves linear-lanceolate to lanceolate, 
1-5 cm. long, 0.2-1 cm. broad, glabrous below, strigose above, 
usually directed upward and hence appearing unilateral on the 
stems. 

Distribution: north-central Colorado. 

Colorado: open hillside. Caribou Mine, Boulder Co., alt. 10,200 ft., June 12,1919, 
Clokey 3393 (UM, G, M, P, CAS, Pom, NY, By); open hillside, Caribou, Boulder 
Co., alt, 10,200 ft., June 12,1919, Clokey 3294 (CAS, NY, M, By, G); above timber, 
Cameron Pass, alt, 12,500 ft., July 5, 1894, CrcmdaU (P); vidnity of Gray^s Peak, 
Aug., 1882, Patterson f Beaty (F); Silver Lake, alt. 8200 m., July 1, 1905, Bam- 
aley 1178 (By, 0); rocky, grassy summit of a mountain east of Cameron Pass, Jack- 
son Co., alt. 12,000 ft., July 21, 1935, WUliams 2444 (M type, W, 0, NY, G, ND, 
P) ; Bstabrook, Park Co., July 26,1919, Young (01). 

19e. Mertensia viridis var. cana (Bydb.), comb. nov. 

M. cmescens Bydb. in Bull. Torr. Bot. Club 31: 640. 1904, 
not Kauff., 1824. 

M. cana Bydb. in Bull. Torr. Bot. Club 36: 698. 1909. 

Similar to var. parvifolia; cauline leaves linear to narrowly 
ovate, more or less densely canescent on both surfaces; calyx- 
lobes usually glabrous on the backs but sometimes slightly 
pubescent. 

Distribution: north-central Colorado and Bald Mountain, 
Utah. 

' Mertensia vizldls A. Nels., var. parvifolia, var. nov., foliis basalibus lance- 
olatis, 1.5-3 cm. longis, 0.5-1 cm. latis, subtus glabris, supra strigosis; foliis cau- 
linis lineari-lanceolatis vel lanceolatis, 1-5 cm. longis, 0.2-1 cm. latis, subtus glabris, 
supra strigosis. 
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Colorado: open hillsides, Caribou Mine, Boulder Co., alt. 10,200 ft., June 12, 
1919, CloTeey $^02 (US, Ry, G, M, CAS, Olokey); dry hillside, Waldorf, Clear Creek, 
alt. 3660 m., Aug. 13, 1920, CloToey 3348 (F, NY, Q, P, M, UM, ANS, GAS, By, Pom, 
Clokey); Rocky Mountain National Park, July, 1926, DeFrance (Cl); Colorado 
Springs, July, 1880, Gardner (ANS); Rollins Pass, July 18, 1905, ITuestis (C); 
coll, of 1906, Johnston SSia (Ry); Argentine Pass, alt. 12,000 ft., July 10, 1878, 
Jones 64 %n part (C, Q, NY, U); Milner Pass, Grand Co., alt. 10,500 ft., June 15, 
1930, Kiener (W); Pall River Pass, Grand Co., alt. 11,500 ft., June, 1932, Kiener 
(W); alpine meadows near Milner Pass, near Estes Park, alt. 10,000-11,000 ft., 
June 21, 1932, Mathias 419 (M); mountains of Estes Park, Larimer Co., July 22, 
1903, Osterhout 3847 (Ry); rocky slopes of mountains, between Tolland and Corona, 
Gilpin Co., alt. 3000 m., June 24, 1926, Palmer 31281a, 31282a (M); top Griffith 
Mountain, June 28-Aug. 7, 1875, Patterson (F); vicinity of Georgetown, Juno 28- 
Aug. 7, 1875, Patterson (F); high mountains, Gray’s Peak and vicinity, alt. 11,- 
000-14,000 ft., July, Aug. 28,1885, Patterson 113 in part (G, NY); high mountains, 
Gray’s Peak and vicinity, alt. 11,000-14,000 ft., July, Aug. 28, 1885, Patterson 114 
(ANS, UCal, G, M, F); Jenny Lake, June 29, 1909, Bamaley 6366 (C); Corona, 
July 12 and 29,1909, Bamaley 6618, 6737 (Ry, C) ; Corona Lake, near Tolland, July 
8, 1916, Bamaley 10666 (C); Corona, July 18,1918, Bamaley 11387 (C); Bedrock 
Lake about 4 miles west of Ward, Boulder Co., alt. 10,000 ft., July 19,1912, Bamaley 

Bobbins 9131 (C); Parnham, July 11, 1891, Smith (M); Berthoud Pass, Grand 
Co,, alt. 11,000-12,000 ft., July, 1903, Tweedy 5664 (Ry, NY type M. cane^oens 
and M. cana) ; rocky, grassy summit of a mountain east of Cameron Pass, Jackson 
Co., alt. 12,000 ft., July 21,1935, Williams 2445 (M, ND, 0, P, NY, G, W); slopes of 
Mt. Chapin, Larimer Co., Aug. 14, 1927, Woodson 1848a (M); July 30, 1903, Young 
(P). 

Utah: Bald Mountain, Aug. 11,1911, Clemens (Pom). 

Mertensia viridis and its varieties and the closely allied spe¬ 
cies M. Bakeri and its variety present one of the most difficult 
problems of the smaller species of Mertensia. 

The species M. viridis is extremely variable both as to size 
and shape of foliage and flower structure. There is apparently 
a trimorphic or at least a dimorphic condition of the stamens 
and style, with variations. The greater part of the material 
has the filaments longer than the anthers, hence the base of the 
stamens is much above the f orniees, and the style exceeding the 
anthers. When this condition prevails the coroUa-tube is 
longer than the limb. The other extreme has the fllaments 
shorter than or equal to the anthers, hence the base of the 
anthers is about equal to the fomices, the style not reaching to 
the anthers. When this condition prevails the flowers are not 
only smaller, generally, but the corolla-tube is shorter than the 
corolla-limb. Between these two extremes is an intermediate 
condition in which the filaments are shorter than or equal to 
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the anthers and the stigma may reach or surpass the stamens 
(rarely shorter). In this case the coroUa-tnhe may be longer 
or shorter than the corolla-limb. 

Mertensia viridis probably has been derived from or has 
given rise to M. alpina; in some’few cases they nearly inter¬ 
grade. 

The synonyms listed above are nearly all varions phases of 
the species, based either on leaf characters or on the corolla 
structure. 

* 

Mertensia viridis var. dilatata is an unimportant variation 
which takes the place of the species in the Medicine Bow Moun¬ 
tains of Wyoming and adjacent Colorado. 

Mertensia viridis var. caelestina takes the place of the spe¬ 
cies in New Mexico. It differs in having the leaves glabrous, 
the calyx longer, and the flowers larger. 

Mertensia viridis var. cynoglossoides is a peculiar robust va¬ 
riation which seems not to have been found since the original 
collections on which Greene based the two species, in synonymy 
under this variety. 

Mertensia viridis var. parvifolia is an interesting variation 
of the species. It might be taken as an extreme variation of 
M. viridis from a study of herbarium material alone. In the 
field growing in close proximity, they seem amply distinct spe¬ 
cies, but a consideration of herbarium material shows inter¬ 
gradation between the two; further, the differences by which 
they may be separated are rather evasive, and the author is not 
certain that they can always be “spotted” in herbarium 
material. 

Mertensia viridis var. cana is a further phase of var. parvi¬ 
folia and has been found growing with that variety. The oc¬ 
currence of the two varieties intermixed is apparently not un¬ 
common. The relationship of the variety cana may be signifi¬ 
cant. It is possible that M. viridis and M. Bakeri may be re¬ 
lated through var. ca/na and its close ally var. parvifolia. Mer¬ 
tensia viridis and both varieties parvifolia and cana were ob¬ 
served growing in close proximity on a mountain near Cam¬ 
eron Pass, Colorado. The species was just at anthesis while 
both varieties were well past this stage. 
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20. Mertensia Ba>keri Greene, Pittonia 4: 90. 1899. 

M. paniculata'v&r. nivalis S. Wats. inU. S. Geol. Expl. 40th 
Par. [Bot. Bang’s Exped.] 6: 239. 1871. 

M. nivalis Rydb. in Mem. N. Y. Bot. Gard. 1: 336. 1900. 

M. lateriflora Greene, Tl. Baker. 3: 18. 1901. 

M. Baheri lateriflora A. Nels. in Coult. & Nels., Man. Ry. 
Mt. Bot. 423. 1909. 

M. myosotifolia Heller^ 
in Rydb., Colo. Agr. 
Exp. Sta. Bnll. [FI. 
Colo.] 300: 292. 1906, 
nomen subnudvm; 
Rydb., FI. Ry. Mts. 
and Adj. Plains, 734. 
1918, and ed. 2, 1923, 
description. 

M. refracta A. Nels. in 
Bot. Gaz. 56: 69.1913. 
M. la/nceolata var. myo- 
sotifoUa Maobr. in 
Contr. Gray Herb. 
N. S. No. 48:15.1916. 
Stems erect or ascending, 
1-several from each root- 
.stalk, 0.8-4 dm. tall, simple 
or rarely branched, pubes¬ 
cent with soft hairs; basal 
Kg. 13. M.Baieii Habit skotcii x %; Icaves linear-lanceolate to 
enlarged flower x 1%. ovate-elliptic, more or less 

densely canescent on both 
surfaces, 2—11 cm. long (mostly 4-6 cm.), 0.5-3.5 nm . broad 
(mostly 1-1.5 cm.), petiole longer or shorter than the blade; 
cauline leaves linear-lanceolate to ovate, usually more or 
less densely canescent on both surfaces, some plants 

* This name appears in Rydberg's 'Flora of Colorado,' givmg only a locality, and 
only incidental description in the keys. A collection made by Mr. Geo. E. Osterhont 
No. 2164, bears the data given by Rydberg, and Heller's name as "sp. nov." The 
specimen of this collection in Mr, Osterhont's herbarium is designated as type. 




1937] 


WILLIAMS—MONOGEAPH OP MBETENSIA 


119 


(from the Uinta Mountains, Utah) sparsely so, sessile or 
nearly so, semiamplexicaul, 1.5-8 cm. long (mostly 3-4 
cm.), 0.5-2.5 cm. broad; inflorescence congested to loosely 
panicled; pedicels usually caneseent, often reflexed in fruit, 
1.5 cm. or less long; calyx 2.5-5 mm. long (mostly 3-3.5 mm.), 
divided almost to the base, sparsely to usually densely pubes¬ 
cent on the back and margins of lobes, lobes linear-lanceolate 
to lanceolate, acute, about 0.5 mm. shorter than the entire 
calyx; flowers di-, possibly trimorphic, the tube .typically 
longer than the limb; corolla-tube with a more or less definite 
ring of hairs toward the base within, 3.5-9 mTn. long; corolla- 
limb moderately expanded, 4-6 mm. long; anthers 1.2-2 mm. 
long (mostly 1.5 mm.), shorter and narrower than the normal 
phase, longer and broader in dimorphic phases; fornices usu¬ 
ally prominent, glabrous, papillose or pubescent; style reach¬ 
ing or surpassing the anthers; nutlets rugose, 2.5-3.5 mm. long. 

Distribution: mountains of Colorado and Uinta Mountains, 
Utah, south to northern New Mexico. 

Colorado: Carson, region of the Gunnison Watershed, alt. 11,500-12,000 ft., 
July 2,1901, Baker S9S (G, US, ND, M, Pom); same locality and date, Baker SS4 
(US, 0, NU, Pom, P, G, M, Ky, UCal); Marshall Pass, region of the Gunnison 
Watershed, alt. 12,000 ft., July 19,1901, Baker 497 (0, ND, M, P, US, G, By, UCal, 
Pom); mountains above Ouray, region of the Gunnison Watershed, alt. 12,000 ft., 
Aug. 10,1901, Baker 773 (M, ND, By, US, NY, UCal, G, Pom) ; on bare summits, 
Hayden Peak, alt. 13,000 ft., July 14, 1898, Bdker, Earle 4 r Tracy 576 (ND type, 
G, O, M, 01, By, Clokey, US, AM, UCal, Pom, P); Palsgrove Cafion, alt. 2800 m., 
June 27,1901, Clements ^ Clements 334 (N, M, G, By, Cl, US); dry open soil, Pit¬ 
kin, alt. 9200 ft,, Sept. 12,1917, Clokey 3999 (Clokey); meadow. Grizzly Peak, alt. 
10,800 ft., July 5,1918, Clokey 3533 (Pom, 0, UM, M, By, G, aokey, CAS, P, US) ; 
mountain northwest of Como, alt. 12,000 ft., July 31, 1895, Cowen 1808 (PC); 
fairly common, dry alpine meadow, stony soil, James Peak, alt. 11,500 ft., July 2, 
1928, Cox 11 (P); plateau above timber, mountain northwest of Como, alt. 12,000 
ft., July 31, 1896, Crandall 4' Cowen 359 (US); Clover Mountain, above Garfield, 
alt. 3900 m., July 31, 1910, Eggleston 6059 (US); alpine, rocky heights, '*The 
Bluffs,’’ Spicer, Larimer Co., July 10, 1903, Goodding 1519 in part (0, ANS, C, 
US); meadows, moist east slopes, Wagon-wheel Gap, alt. 9000 ft., July 28, 1912, 
Griffin 139 (By, G) ; St. Elmo, alt. 10,000 ft., June, 1886, Harper in part (CAS); 
Boreas, July 11, 1904, Huestis (C); rocky hill near Wagon-wheel Gap, Mineral Co., 
alt. 8700 ft., June 6, 1911, Murdock 4547 (Pom); Monarch Pass, between Salida 
and Gunnison, Aug. 5, 1920, Nelson (By, G, M, UCal); Horse Thief Trail, timber- 
line, Ouray, Aug. 10, 1920, Nelson 9838 (By, M, G, UCal) j Horse Thief Trail, 
Ouray, Aug. 10, 1923, Nelson 9859 (By); sied Cliff, Eagle Co., June 26, 1900, 
Osterhout 3164 (UCal, 0, M, C, By, G); Horse Thief Trail, Ouray, Ouray Co., June 
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29, 1927, Osterhout SS65 (O); Monarch Paas, Saguache Co., June 29, 1927, Oater- 
Tiout 6828 (0); among rocks, near Trout Uake, San Miguel Co., alt. 12,000 ft., Aug. 
21,1924, Payaon # Payson 1185 (UCal, 0, M, Ry, G) j Mt. Corduroy, July 2, 1876, 
Popenoe (K) j side of mountain, Bear Creek, Uncompahgre River, alt. 11,000-13,- 
000 ft., July-Aug., 1893, Purpus 648 (F); La Plata Mountains, alt. 11,500 ft., 
July 20, 1896, Tweedy 552 (US). 

New Mexico: among rocks on smnmit, on and near the Sierra Grande, Union Co., 
alt. 2100-2925 m., June 19,1911, Standley 6151 (US atypical). 

Utah: rocky summit, Mt. Agassiz, Duchesne Co., alt. 12,500 ft., July 10, 1928, 
Cotfam 871S (F) j Bald Mountain, Uinta Mountains, Duchesne Co., alt. 11,000 ft., 
Aug. 7, 1930, Garrett 5698 (F); among moraines, Fish Lake, Uinta Mountains, 
July 17, 1902, Goodding 1886 (Cl, US, G, M, Ry, Pom); grassy eastern slopes 
among rocks, above East Fork of Bear River, Uinta Mountains, Summit Co., alt, 
11,700 ft., Aug. 18, 1932, Goodman 1971 (M); along divide between East Pork of 
Bear River and Black ^s Fork, Uinta Mountains, Summit Co., alt. 10,000 ft., July 9- 
13, 1930, Goodman ^ Svtchcoclo 1523 (M, O, UCal, F); ridgo north-northwest of 
Paradise Park, 6 miles west of Marsh Peak, Uinta Basin, Uintah Co., alt. 11,300 ft., 
July 8, 1933, Graham 8424 (M, Carnegie, W); above trees in meadow, north of 
Chain Lakes, southeast of Mt. Emmons, Uinta Basin, Duchesne Go., alt. 11,400 ft., 
July 20, 1933, Graham 8565 (M, Carnegie, W); barren, rocky southeast slope, Mt. 
Emmons, Ducliesne Co., alt. 12,300 ft., July 20, 1933, Hermann 5160 (G); barren 
rock slide, southeast cirque, Mt. Emmons, Duchesne Co., alt. 12,200 ft., July 22, 
1933, Hermann 5208 (G); crevices in loose rock, barren northwest slope, Lamotte 
Peak, Summit Co., alt. 11,800 ft., Aug. 15, 1933, Hermann 6978 (G) ; above timber, 
southwest slopes of Bald Mountain, Summit Co., alt. 11,500 ft., Aug. 14, 1935, 
Maguire, Eichards 4" Maguire 4287 (U, G, UCal); Mt. Lofty, Divide-Weber and 
Bear River, Summit Co., alt. 11,300 ft., Aug. 3, 1932, Maguire, Eichards 4r Magmre 
4288 (U, O); above timber, southwest slopes of Bald Mountain, Summit Co., alt. 
11,500 ft., Aug. 14, 1933, Maguire, Eichards Magmre 4289 (U, G); rocky west 
slopes Mt. Agassiz, Duchesne Co., alt. 11,600 ft., Aug. 16, 1933, Maguire, Eichards 
4r Magmre 4240 (G, U, UCal); common among rocks on upper part of peak, West 
Fork of Bear River, Uinta Mountains, Summit Co., alt. 10,700 ft., July 7, 1926, Pay- 
son f Payson 4918 (Pom, G, US, M, ANS, P, Ry, UCal); among rocks, Lamotte 
Peak, Uinta Mountains, Summit Co., alt. 12,000 ft., July 19, 1926, Payson 4^ Payson 
6025 (Pom, P, ANS, M, Ry, US, UCal) ; among rocks, Lamotte Peak, alt. 12,000 ft., 
July 24,1926, Payson 4' Payson 5086 (Ry); slide rock, basin west of Lamotte Peak, 
Uinta Mountaina, Summit Co., alt. 10,000 ft., July 27, 1926, Payson 4r Payson 5137 
(Ry); Bear River Cafion, alt. 11,500 ft., Aug., 1869, Watson 844 (US, G type 
M. panioulata var. nivalis, NY). 

20a. Mertensia Bakeri var. Osterhoutii, var. nov.^ 

Similar to the species; pubescence of both surfaces of leaves 
spreading, almost absent on lower surfaces in a few specimens; 
calyx-lobes glabrous to sparingly pubescent on the back. 
Distribution; Colorado. 

^ Mertensia Bakezi Greene, var. Osterhoutii, var. nov., specie! similis sod pubes- 
centia foliorum utrinque divergente; ealycis laciniis ghibris vel sparse pubescent' 
ibus. 
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COLOEADO; Breckenridge, colL of 1887, Bereman 770 (M); alpine, rocky heights, 
^‘The Bluffs,’' Spicer, Larimer Co., July 10, 1903, Qoodding 1519 in part (ANS, 0, 
US, G, Cl, M, Ey, UCal); Eocky Mountains, coll, of 1862, Ball # Earhour 444 (F, 
M, ANS, Cl) ; near Breckenridge, 110 miles from Denver, on the South Park Line of 
the Union Pacific Eailway, alt. 10,000 ft.. May 27-28, 1896, Eolainger 47 (FC); 
Sulphur Springs, Grand Co., June 8, 1906,'* Oaterhoui 3635 (O, Ey type, AM, G); 
Wolcott, Eagle Co., May 25, 1910, Osterhout 4240 (0); Granby, Grand Co., June 
21,1906, Onicrhout 6066 (O) ; dry grassland, Tolland, June 16, 1909, Bamaley 6666 
(C); Park Lake, Tolland, May 31, 1911, Bamaley 8681 (C); dry grassland, Park 
Lake, Tolland, May 11, 1911, Bamaley 8689 (C, US); dry grassland, Tolland, June 
14, 1913, Bamaley 9530 (0); dry grassland, at a small lake one-fourth mile below 
Tolland, alt. 8800 ft., June 7, 1908, Bamaley ^ Bollins 4668 (0); Ehst Lake, Tol¬ 
land, May 29, 1910, Bobhins 7554 (C); alpine. Fall Eiver cirque, Eocky Mountain 
National Park, June 18, 1932, Sperry (N); Eldora to Baltimore, alt. 8500-9500 ft., 
June 20-July 10, 1903, Tweedy 5665 (Ey) ; Boulder Park, alt. 3000 m., July, 1901, 
Wheeler 347 (C, Ey); Eollinsville, alt. 2800 m., July, 1901, Wheeler S6S (C); 
Montezuma, June, 1873, Wolfe 710 (Cl, US, F). 

Mertemia Baheri var. OsterhoufU differs from the species 
in the rather poor characters given above which, however, 
seem to be constant. In addition, the variety dries a clear green 
color while the species almost invariably dries to a sordid 
brown. The ooroUa dries blue while that of the species dries a 
much darker blue or purple. 

Mertensia Baheri and its variety and M. viridis and its va¬ 
rieties form a most complex assemblage, the entities of which 
are not always clear cut and easily defined. In M. Baheri there 
is a tendency toward dimorphic flowers which, however, is not 
so great as in M. viridis. The specimens of M. Baheri from the 
Uinta Mountains, Utah, are, on the whole, less pubescent than 
most of the material from Colorado. The collection which is 
typical of M. myosotifolia is in part not typical of M. Baheri, 
but it is only a minor variation. 

21. Mertensia MacDougalii Heller in Bull. Toit. Bot. Club 26: 
550. 1899. 

Stems ascending, 8-25 cm. tall, one to few from each indu¬ 
rated root; basal leaves petiolate, oblong-oval to oval, gla¬ 
brous, usually pustulate above, the blade 2-5 cm. long, 1-4 cm. 
broad; cauline leaves sessile, oblong-lanceolate to ovate, 2- 
6 cm. long, 0.5-2 cm. broad, glabrous or usually pustulate 
above, lateral veins inconspicuous or none; pedicels 1-10 mm. 
long, glabrous; inflorescence a modified scorpioid cyme, not 
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much elongated in fruit; corolla blue, the tube 8-9 mm. long, 
glabrous within, the moderately expanded limb 5-6 mm. long; 
fomices conspicuous, glabrous; anthers 2.5-3 mm. long; fila¬ 
ments 2.5-3 nun. long, about as broad as the anthers; style as 
long as or usually exceeding the corolla; calyx 5-6 mm. long, 
(up to 10 mm. in fruit), the lobes narrowly ovate to lanceolate, 
obtuse or acute, ciliate, otherwise glabrous, 3-4 mm. long, in- 



Pig. 13. M. MaoDougaliu Habit sketch x %; 
nutlets X 1%. 


creasing in size with age; nutlets rugose on the back, inner sur¬ 
face slightly concave, the margins forming a collar. 

Distribution: Coconino and Yavapai Counties, Arizona. 

Arizona; Ft. Whipple. April 26, 1865, Cou&s #■ Palmer 1899 (M, G); rich soil 
near Grand Canyon, alt. 9000 ft., June 12,1891, MaoDougal (NT); about Mormon 
Lake, alt. 6000 ft., June 12, 1898, MacDo'ugal 95 (NY type, TJCal, P, 01) ; Oak 
Creek Canyon near Flagstaff, June 4,1929, MoKelvey (CAS); forest between Grand 
View and Desert View, Grand Canyon, 7400 ft., Coconino Co., May 12, 1922, Wie- 
gand # Upton 4130 (Cl). 

This species has been rarely collected and from the few spe¬ 
cimens seen it must be quite restricted in its range. The nut¬ 
lets show a departure in structure which readily sets the spe¬ 
cies of^ from the rest in the genus. In a genus where the char¬ 
acters of the nutlets vary so little this departure is of interest. 
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22. Mertensia oblongifolia (Nutt.) G. Don, Gen. Hist. 4: 372. 
1838. 

M. nutans subsp. subcalva Piper in Contr. U. S. Nat. Herb. 
[PI. Wash.] 11: 479. 1906. 

M. foliosa var. subcalva Macbr. in Contr. Gray Herb. N. S. 
No. 48:18.1916. 

M. Nelsonii Maebr., l.c. 19, in 
part, 

M. Bakeri var. sub glabra 
Maebr. & Paysou in Contr. 

Gray Herb. N. S. No. 49: 66. 

1917. 

M. foliosa var. subcalva f. Mac- 
bridei Johnston in Contr. 

Arnold Arb. No. 3: 84, 1932. 

Pulmonaria oblongifolia Nutt, 
in Jour. Acad. Nat. Sci. Phila. 

7: 43.1834. 

Cerinthodes oblongifolium 0. 

Kuntze, Eev. Gen. PI. pt. 2: 

436.1891. 

Steins erect or ascending, 1-3 dm. 
tall, one to many from each elon¬ 
gated rootstalk; blade of basal 
leaves 3-8 cm. long, 0.5-2 cm. broad, 
oblong or spatulate to narrowly ob¬ 
long-ovate, usually obtuse, strigose 
on the upper surface, glabrous be¬ 
low, petiole longer or shorter than 
the blade; oauline leaves sessile or 
the lowermost short-petiolate, linear to oblong-elliptical, 2- 
8 cm. long, 0.3-1.5 cm. broad, pubescence as of basal leaves; in¬ 
florescence congested, becoming panicled with age; pedicels 
strigose to essentially glabrous, 1-10 mm. long; calyx 3-7 mm. 
long, divided to within about 1 mm. of the base, the lobes linear 
to lanceolate-triangular, acute, ciliate, glabrous dorsally or 
rarely with a few hairs; corolla-tube 5-12 mm. long, usually 
quite glabrous within, occasionally with a few scattered hairs; 





Habit sketeb 
flower X 1%. 


X ^; exilarged 
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corolla-limb 4-7 mm. long; anthers 1.2-2 mm. long, oblong and 
straight; filaments 2-4 mm. long, usually longer and broader 
than the anthers; style exceeding the anthers; forniees promi¬ 
nent, glabrous or occasionally sparsely hairy; immature nut¬ 
lets 3-4 mm. long, rugose; mature nutlets not seen. 

Distribution: western Montana, Wyoming, and Utah to 
Washington and northern California. 

Montana: foothills, Bozoman, May 23, 1899, BlankinsJiip in part (G, M); hill¬ 
side thickets, Bozeman, May 27, 1899, BlanJcinithip (By, M); plains, Bozeman, May 
11, 1900, Bfankinship (G); Leveridgo Canyon, Bozeman, May 20, 1900, Blanhin- 
ship (U) ; Bozeman, May 10,1901, BlaaCkimhip (BC, By) ; uplands, Bozeman, May 
4, 1905, Blanhimhip 874 (TIM); upland plains, Bozeman, May 4,1905, BlanToinsliip 
S74a in part (ANS, F); upland plains, Bozeman, alt. 5000 ft., May 5-8, 1906, 
Blanhinship S74h in part (M, By, F, XJCal, N); foot of south slope of Bridger 
Mountain, May 14, 1900, Chesmt 4r Jones 110 (TJS); Blackfoot Biver Canyon, 20- 
30 miles east of Missoula, June 6, 1918, Colhns (G); Sedan, May 5, 1901, Jonesf 
(G); Bozeman, May 10,1900, Jones (UCal); Bozeman, May 5,1901, Jones (UCal); 
Bozeman, May 11, 1906, Jones (IJCal); Bozeman, May 13, 1905, Jones in part 
(UCal); Camp Creek, Gallatin Co., June 12, 1906, Jones (UCal); Helena, May, 
1889, Kelsey 68 in part (UM); Bozeman, May 6, Kenney (G); Bozeman, May 26, 
1903, Kimpton in part (CAS); Mt. Sentinel, Missoula, April 25, Maclay 41 (UM); 
Mt. Sentinel, May 14, 1925, Merryfield (UM); Bear Canyon, Gallatin Co., May 25, 

1900, Moore in part (UCal); Bridger Canyon, Gallatin Co., May 15, 1901, Moore in 
part (UCal); Monida, June 16, 1899, Nelson 541Sa (M, US); Livingston, May 25, 

1901, Sclieuher (US); Bozeman Pass, May 28, 1883, Scribner 176 (US); Helena, 
May, 1893, Stars (M); Spanish Creek, May 12, 1901, Vogel (G) ; near Billings, 
May, 1890, Wnght (UCal); Montana Territory, without collector's name (G); a 
fragment marked in Dr. Gray's hand, oblongifolia Nutt.!, ex sp. Wyeth, misit 
Durand 1861" is probably from the type specimen, Wyeth (G); Flathead Biver, 
Wyeth (I) (M photograph of specimen in ANS). 

Wyoming: dry soil, Leucite Hills, June 17,1901, Merrill ^ Wilcox 698 (By, G); 
on the bioken cliffs, Steamboat Mountain, Sweetwater Co., June 9, 1900, Nelson 707J 
(Pom, M, By, N); moist banks, Hoback Canyon, May 20, 1924, Nelson 10083 (M, 
UM, G, By); Yellowstone Pajk, coll, of 1885, Tweedy (US); Swan Lake, Yellow¬ 
stone Park, June, 1885, Tweedy 818 (US) ; sagebrush slope in Hoback Canyon, near 
the '*Eaat Bim," Sublette Co., alt. 8000 ft.. May 29, 1935, Williams 4- Williams 
8166 (Cl, W, M); Hoback Canyon, Sublette Co., April 29, 1934, Williams 80 (W), 

Idaho: in coniferous forest. Sawtooth Mountains, Payette Biver, Boise Co., Juno 
18,1930, Applegate 6303 in part (G); Bannock Co., May, 1932, Davis D8$-^8 (F) ; 
deep, loamy soils on hillsides, Lost River Mountains, Blaine Co., July 10, 1916, 
Maobride 4 Kayson 8148 in pari (CAS, By, Pom, M, G, UCal); open hillsides, 
Josephus Lakes, Custer Co., Aug. 3,1916, Maobride # Bayson 8644 (M, UCal, CAS, 
Pom, G TYPE M. Balceri var. subglabra, By, US); Juniper Hills, 10 miles west of 
St. Anthony, May 3, 1919, Quayle 16 (Pom); Sawtooth National Forest, coll, of 
1910, Woods 84a, S6a (By). 

Utah: Canyon, west of Steptoe Yalley, May 15, 1859, Bngelmann (M); head of 
South Fork of Humboldt Biver, May 19,1859, Bngelmann (M). 
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Nevada: Victory Highway, Emigrant Pass, Eureka Co., June 10, 1933, EasU 
wood 4‘ Sowell 209 in part (G, CAS, W) j Clover Mountain Range near Deeth, East 
Humboldt or Ruby Mountains, Elko Co., alt, 9300 ft., July 24,1908, Seller 9181 (G, 
M); south side of Star Canyon near Deeth, Ruby Mountains, alt. 9100 ft., July 8, 
1912, Seller 10541 (G, CAS, UCal, F, Pom) j south side of Star Canyon near Deeth, 
Ruby Mountains, alt. 8500 ft., July 8,1912, Seller 10546 (M) ; Aurum, July 9,1891, 
Jones (Pom); East Humboldt Mountains, alt. 9000 ft., July 14,1902, Jones (Pom); 
Aurum, alt. 7300 ft. May 30, 1893, Jones (Pom); Little Lakes Canyon, West 
Stampede, Elko Co., June 13, 1902, Kennedy 511 (Ry); slopes above snow banks, 
Jarbidge, alt. 8000 ft, July 6, 1912, Nelson 4' Maclride 1938 in part (G) j shaded 
cliffs, Jarbidge, July 9, 1912, Nelson 4 Maclride 1995 in part (Ry type M. Nel- 
somi) ; East Humboldt Mountains, alt. 7000 ft., July, 1865, Watson 841 (G, US). 

Washington: Rattlesnake Mountains, Yakima Region, April 29, 1901, Cotton 
$28 (Ry, US TYPE M, nutans subsp. suboalva, M, G, P); dry hillside, near Dutch 
John% April 23, 1899, Whited 1034 in part (G). 

Oregon: along Silvies River, near mouth of Emigrant Creek, Harney Co., June 
24, 1912, PecTe 5588 (G). 

California: Goose Lake Valley, July, 1895, Austin 511 (US, Pom); Goose Lake 
Valley, June, 1898, Austin 4r Bruce 2260 in part (UCal); canyons, Modoc Co., June, 
1898, Austin 4r Bruce 2261 (UCal) ] sunny open slopes, thickets in meadows. Fort 
Bidwell, Modoc Co., April 19,1903, Manning 83 in part (US). 

22a. Mertensia oblongifolia var. nevadensis (A. Nels.), 
comb. nov. 

M. foliosa A. Nels. in Bull. Torr. Bot. Club 26: 243. 1899. 

M. tubifiora Rydb. in Bull. Torr. Bot. Club 26: 544. 1899. 

M. intermedia Rydb. in Mem. N. Y. Bot. Gard. 1: 335. 

1900. 

M. nutans Howell, FI. N. W. Am. 491. 1901. 

ilf. sie«olo&a Greene, PI. Baker. 3: 20. 1901. 

M. symphytoides Greene, l.c., non Fiscb., 1872. 

M. coronata A. Nels. in Bull. Torr. Bot. Club 29: 403. 

1902, as to type specimen mainly. 

M. nevadensis A. Nels. in Proc. Biol. Soc. Wash. 17: 96. 

1904. 

M. praecox Smiley ex Macbr. in Contr. Gray Herb. N. 8. 

No. 48: 10. 1916. 

M. foliosa var. nevadensis Macbr., l.c. 19. 

M. Nelsonii Macbr., l.c., in part as to type specimen. 

Similar to the species but often more robust; cauline leaves 
2-10 cm. long, 0.8-6 cm. broad, lanceolate-oblong to ovate, gla¬ 
brous or the upper surface pustulate, sometimes the pustules 
toward the apex of the leaves developing mucros, some speci¬ 
mens, particularly from northeastern Utah, with lateral veins 
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in the well-developed cauline leaves; corolla extremely vari¬ 
able as to size in different localities and at different stages of 
anthesis. 

Distribution: western Montana and Wyoming west to 
Washington and northern California. 

Montana: Pleasant Valley, June 25-30, 1871, Allen in part (US); Mt. Sentinel, 
Missoula, alt. 3200 ft., April 28, 1927, Anderson 7 (UM) ; Bolt Creek, June, 1883, 
Anderson (UM); coll, of 1895, Anderson SS£ (UCal); Bolt Mountains, June 29, 
1885, Anderson $06 (UM); Belt Mountains, July 8 , 1886, Anderson 6865 (NY); 
Missoula, colu of 1903, BlanTcinship (UM); Anaconda, May 25, 1906, JBlanJcinship 
(UCal, By ); wooded slopes, Mt. Bridger, alt. 8000 ft., July 5, 1905, BlanTcinship 
376 (M, ANS, UM, F); near springs. Tobacco Mountains, alt. 5000-6000 ft., July 
13,1909, Butler 4186 (NT, CAS); northern slope, foot of Mt. Sentinel, alt. 3320 ft.. 
May 14, 1924, Cramer (UM); Mt. Sentinel, April 28, 1927, Darlington 4 (UM) ; 4 
miles northwest of Bed Lodge, Carbon Co., May 14, 1905, Draper (UCal); Grcy- 
clilP, Sweet Grass Co., alt. 1200 m., May 6 - 12 , 1913, Eggleston 9007 (US); grassy 
slopes, Missoula, May, Elrod (Clokey); Missoula and vicinity, Elrod 9 (UM); 
Bridger Mountains, near the Pass, alt. 8000 ft., July 28, 1896, Flodman 76$ (M, 
ND TYPE M. stenoloha); dry, grassy, gravelly soil, Mt. Sentinel, southeast of 
Missoula, alt, 3600 ft.. May 4, 1933, Hitohcoch 1530 (G, UM, CAS, Pom); prairies, 
Missoula, alt. 3200 ft.. May, 1917, BugJhes 1361 (G, UM, M); Monida, alt. 7000 ft., 
July 8 , 1909, Jones (Pom) j Lim a, July 14,1908, Jones 8668 (UM, G) ; Lima, July 
14, 1908, Jones 8868 (Pom) j Bridger Mountains, May 25, 1900, Jones (UCal); Old 
Baldy, Bozeman, May 26, 1900 Jones (UCal); Bridger Mountains, June 27, 1901, 
Jones (M, By, UCal )5 Bridger Mountains, June 1 , 1905, Jones (UCal); Helena, 
May, 1891, Kelsey (P); Miller Canyon, near Missoula, alt. 3600 ft., May 20 , 1922, 
KirTcwood 1359 (G, UM, M); forest, Bonner, alt. 4000 ft.. May 28, 1921, KirTcwood 
‘ 1360 (G, UM, M); grassy slopes, Missoula, alt. 3300 ft., May 9, 1923, KirTcwood 
1363 (G, UM, CAS, P) j foot of Mt. Sentinel, Missoula, alt. 3200 ft.. May 14, 1922, 
KirTcwood 1731 (By, G, UM, CAS, P ); Hellgate Canyon, 2 miles east of Missoula, 
alt. 3500 ft.. May 5, 1925, KirTcwood 3067 (By, G, UM); 2 % miles up Blackfoot, 
Bonner, alt. 3800 ft., May 25, 1926, KirTcwood 3614 (G, UM, By) ; dry gravelly open 
south slope, Missoula, alt. 4000 ft., April 8,1915, Kittredge (G); campus, Missoula, 
alt. 3200 ft.. May 12 , 1924, Larsen (UM); Old Sentinel, mountain near Missoula, 
alt. 8500 ft., June 13, 1901, MaoDougal 187 (UM); among sagebrush on a moist 
slope, Monida, Madison Co., June 16, 1899, Nelson ^ Nelson 6413 in part (M); 
Monida, June 16, 1899, Nelson 6413a in part (By) j Missoula, Juno, 1902, Eonan 74 
(UM); Old HoUowtop, near Pony, alt. 9000 ft., July 9, 1897, Eydherg f Bessey 

4869 (US) j Bridger Mountains, alt. 7000 ft., June 15, 1897, Eydbcrg f Bessey 

4870 (G, P, By, N, US, UM, F); Cedar Mountain, alt. 10,000 ft, July 16, 1897, 
Eydherg ^ Bessey 4871 (US) ,* Bridger Mountains, alt. 7000 ft., Juno 18, 1897, 
Eydherg 4 r Bessey 4873 in part (NY type M. intermedia); Bridger Mountains, 
alt 7000 ft., Jnne 17, 1897, Bydherp ^ Bessey 4874 (NT); Bozeman Pass, May 28, 
1883, Sorihner 176 (G, ANS) j foothills, Deerlodge, AprU 27, 1888, Stapleton 63 in 
part (UM); west slope of Mt Sentinel, near Missoula, alt 3300 ft, April 16,1921, 
Steward 366 (JIM); Blackfoot Valley, near Missoula, alt. 3500 ft., May 28,1921, 
Steward 480 (UM); Missoula meadow, April 16, 1912, TrasTc (N); hills, Midvale, 
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June 24, 1903, Umbaoli 151 (NY, AM, F) j mountain sides, Midvale, June 28, 1903, 
Xfmbach 190 (AM); plains, Midvale, Julj 4, 1903, Umhach 190a (F); moist slope, 
Mt. Sentinel, alt. 3200 ft.. May, 1924, Williams (UM). 

Wyoming: moist ground above Trapper Canyon near Brush Butte, Big Horn Co., 
May 2, 1926, FMey 5 (By); western slope of Wind River Mountains, alt. 7800 ft., 
June 3, 1860, Eayden (M) j Gros Ventres FoVk, alt. 7800 ft., June 5, 1860, Eayden 
(M) j Jackson, May 22, 1928, Murie 124 (By); Evanston, May 28, 1897, Nelson 
2951 (M, By type M. foliosa, Cl, G, N); North Vermillion Creek, July 24, 1897, 
Nelson 359$ (By); among the great rocks, often in shade, Leucite Hills, Sweetwater 
Co., June 9, 1900, Nelson 7071 (By type M, coronata, C, G); moist sagebrush 
slopes, Cumberland, Uintah Co., May 31, 1907, Nelson 9007 (UCal, By, G ); moist 
draws, Kommerer, Uintah Co., June 1, 1907, Nelson 9016 (UCal, Cl, TBy, G, M); 
moist banks, Hoback Canyon, May 20, 1924, Nelson 10082 (UCal); among sage¬ 
brush, dry hillside, 5 miles west of Kemmerer, June 20, 1923, Pay son Armstrong 

3232A (By, M); up the Bed Grade from Big Horn, Big Horn Mountains, Sheridan 
Co., May 25, 1934, Bollins 478 (W); Evanston, May 15, 1883, Sanford (UCal); 
headwaters of Tongue River, Big Horn Mountains, July, 1898, Tweedy 119 (NY 
type If. tubiflora); Big Horn, Sheridan Co., alt. 6000 ft., July, 1899, Tweedy 2601 
(NY, By) ,* among sagebrush, 15 miles east of Kane, hillside, western slope. Big 
Horn Mountains, Big Horn Co., alt. 9000 ft., July 5, 1935, Williams 2353 (M, W) ; 
rocky ridges, Bryan Flats, alt. 7000 ft., April 30, 1933, Williams 4r Pierson 1071 
(M, W) ; rocky knoll among sagebrush, or in open, 3 miles east of Evanston, Uintah 
Co., May 24, 1935, WUliams 4r WUliams 2142 (M, W) j northern slope, sagebrush 
hill, about 5 miles north of Kemmerer, Lincoln Co., May 28, 1935, Williams jr Wit- 
Uams2155 (M, 01, W) ,• sagebrush slope in Hoback Canyon near the '‘East Bim,^^ 
Sublette Co., alt. 8000 ft., May 29, 1935, Williams f Williams 2156 (Cl, W); 
among sage and pine just below V-V Ranch in Hoback Canyon, Sublette Co., alt. 
6500 ft.. May 29, 1935, Williams Williams 2159, 2160 (M, W); in quaking aspen 
grove near mouth of Hoback River, Teton Co., alt. 6000 ft., June 3, 1935, WUUarns 
^ Williams 2166 (M, W). 

Idaho: open places on hillsides. Twin Palls, May 5, 1912, Bennitt 20 (By); 
Ketchum, Broadhead (Pom); near Caldwell, Canyon Co., April 15, 1934, Christ 
6238 (G); moist hillside above old university farm, alt. 5000 ft., April 18, 1932, 
DoAjis (W); Pocatello, coll, of 1926, Bonaghe (CAS); Iverson Brothers Ranch, 
Minidoka Forest, Cassia Co., alt. 2000 m., June 19, 1917, Eggleston 13841 (US); 
near Boise, coU. of 1916, Gageby (By); east of Preston, April 30, 1909, Eenderson 
19 (By); in sage grass, Lemhi Forest, alt. 7200 ft., May 17, 1927, Johnson 
(UIdaho); Oxford, southeast Idaho, Bannock Co., April 3, 1885, Leonard (G); 
Oxford, April 10,1885, Leonard (K); southeastern Idaho, May 7, 1885, Leonard 32 
(NY); slopes along streams, Silver City, Owyhee Co., alt. 7000 ft,, June 20, 1911, 
Maobnde 942 (P, P, M, UCal, Pom, By, G); sagebrush slopes, south end of Soldier 
Mountain, Blaine Co., alt. 7500 ft., June 26, 1916, MacbriAe 4r Payson 2890 
(UCal, G, By, M, Pom, CAS); sheltered moist places, Martin, Blaine Co., alt. 
7000 ft., July 6, 1916, Maobride ^ Payson 3065 (By); on rocky hillsides, Martin, 
Blaine Co., alt. 6400 ft., July 7, 1916, Maobride ^ Payson 3092 (UCal, By, M, G, 
Pom, CAS); moist, protected slope, Lemhi Mountains, near Patterson, Lemhi Co., 
alt, 6400 ft., July 13,1916, Maobride f Payson 3191 (By, G, M); shady rock sUdes 
in canyon, Challu Creek, Custer Co., alt. 6000 ft., July 19, 1916, Maobride 4" 
Payson 3335 (G, M, By); near Pocatello, May 17, 1893, Palmer 34 (US); open 
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hillside, Salmon, Lemhi Co., alt. 5000 ft., June 27, 1920, Payson 4r Payson 1797 
(G, M, Ey); Juniper Hills 10 miles west of St. Anthony, May 3, 1919, Qvayle IS 
(Olokey, NT, Ey, US); hills and plains, Pocatello, May 17, 1909, Slaughter 9 
(Ry); damp northern slopes, Pocatello, coll, of 1921, Soth P-7 (Ey); Shoshone 
Falls, Jerome Co., May 27, 1899, Trelease 4805 (M); Sawtooth National Forest, 
coll, of 1910, Woods 8a, 14a, 15 (Ey); Sawtooth National Forest, Hailey, eoll. of 

1910, Woods 354 (Ry). 

Utah: southwest exposure. Brush Canyon, Wellsville Mountains, Cache Co., alt. 
7660 ft., May 10, 1932, Burlce 3117 (U); above cottonwood grove in cliffs, west ex¬ 
posure, Wellsville Mountains, Box Elder Co., alt. 5200 ft.. May 4, 1932, Burlce 3118 
(U); south exposure. Brush Canyon, Wellsville Mountains, Cache Co., alt. 5650 ft.. 
May 10,1932, BurTce 3130 (G, U); north exposure, Greene Canyon, Cache Co., alt. 
5150 ft.. May 12,1932, BurTce 3731 (W, U, G, Pom); west exposure, Logan Canyon, 
Cache Co., alt. 5400 ft.. May 18, 1932, Burlce 3736 (Q, U) ; Wasatch, May 10,1874, 
Clehurne (N); red sandstone ridge east of Ft. Douglas, alt. 5500 ft., Juno 6,1896, 
Cleburne (N) j Wasatch, May 10, 1874, Cleburne 34 (N); Rod Butte, April 24, 
1908, Clemens (P, G, ANS); Red Butte, Salt Lake City and vicinity, April 27, 1908, 
Clemens (G) j Rod Butte, Salt Lake City and vicinity. May 6 , 1909, Clemens (M, 
F, ANS); alpine meadow, Rosevere, Box Elder Co., alt. 10,000 ft., Juno 4, 1928, 
Cottam 8847 (F); moist places, top of mesa, Rosevere, Box Elder Co., alt. 10,000 
ft., June 4,1928, Cottam 8908 (F); Sheba Mine, Tooele Co., alt. 9500 ft., Juno 16, 
1928, Cottam 3176 (F) ; mountains near Ogden, coll, of 1872, Coulter (US); ridge 
of Red Butte, Salt Lake Co., April 22 , 1905, Oarrett 1074 (G); shaded, rocky soil 
near stream, intervale of Canyon, Cache Co., alt. 4700 ft., May 6,1932, Gerber 3720 
(U); Ft. Douglas, May 7, 1881, Jones (Pom, Ey, AM, Ariz, US); Ft. Douglas, 
April 28, 1890, Jones (Pom, M, UCal, US); Ft. Douglas, April 30, 1890, Jones 
(F, CAS, G, NY, By, US, UCal); Mt. Ibapah, June 20, 1891, Jones (Pom); Provo 
Canyon, Utah Co., alt. 5500 ft., June 8 , 1896, Jones (US, U, M, G); Mt. Ibapah, 
July 17, 1903, Jones (Pom); Ft. Douglas, May 18, 1909, Jones (F, US, O); Miim- 
moth, alt. 7000 ft.. May 10 , 1910, Jones (Pom); Ft. Douglas, all. 6000 ft.. May 16, 

1911, Jones (UCal, Pom); Mammoth, alt. 6500 ft.. May 27, 1911, Jones (UCal, 
Pom); Lake Point, alt. 4700 ft., May 29, 1880, Jo^nes 8038 (F, US, U, CAS, Pom) ; 
Ft. Douglas, alt. 6000 ft.. May 7, 1881, Jones 8148 (F); City Creek Canyon, April 
21, 1884, Leonard, (UCal); under sage, Providence Canyon, Cache Co., alt. 5000 ft., 
May 15,1932, Magmre 3719 (U, G, UCal) ; under brush up Logan Canyon, south of 
Boy Scout Camp, Cache Co., alt. 0000 ft.. May 14, 1932, Maquire 3733 (IT, G, W, 
M, UCal, Pom); in cliffs along stream, Logan Canyon, Cache Co., alt. 6000 ft., 
May 29, 1932, Maguire 3734 (U, G); shade, Mt. Mahogany, Granite Canyon, Dcsip 
Creek Mountains, Juab Co., alt. 7800 ft., June 20, 1933, Maguire ^ Becraft 3784 
(Pom, G, U); sagebrush, Granite Canyon, Deep Creek Mountains, Juab Co., Juno 
20, 1933, Maguire 4* Becraft 8785 (U) ; in crevass on cliff, south exposure, Cotton¬ 
wood Canyon, Box Elder Co., alt. 6000 ft., April 22, 1932, Maguire, BurTce 4^ Gerber 
3119 (U); under sagebrush, 2 miles south, Tony Grove Ranger Station, Logan 
Canyon, Cache Co., May 27, 1932, Maguire 4 Maguire 3783 (UCal, U, G); exposed 
rocky slopes, 2 miles south of Tony Grove, Logan, Cache Co., alt. 6200 ft., April 29, 
1934, Maguire 4 Maguire 13103 (G, U); hillside, sun exposure, 1 mile above Board 
of Trade Camp, Logan Canyon, Cache Co., May 28, 1933, Muensdher 4 Maguire 8436 
(U, M, Pom); under brush 1 mile up Logan Canyon, Cache Co., alt. 4800 ft.. May 
28, 1933, Muenscher 4 Maguire 8437 (U, G); above the Forks,'' Logan Canyon, 
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Cache Co., May 10, 1909, Smith 1671 (F, Ry, XT); Spring Hollow, Logan Canyon, 
Cache Co., May 28, 1910, Smith 2160 (U, NY, G type M. praceox); Wasatch 
Mountains, alt. 5500 ft., May, 1869, Watson 84$ (US); rocky brush-covered hill¬ 
side, Spring Hollow about 5 miles up Logan Canyon, east of Logan, Cache Co., 
May 27, 1935, WUliams 4r Williams 2150 W) ) among sagebrush near summit 
of Logan Canyon Pass, Cache Co., alt. 8000 ft., May 28, 1935, Willioms f Williams 
2161 W, M ); Logan Canyon, Cache Co., April 29, 1934, Williams 21 (W). 

Nevada: sage plains, near head of Thousand Creek, west edge of Humboldt Co., 
June 6, 1933, Applegate 8328 (G); Victory Highway, Emigrant Pass, Eureka Co., 
June 10, 1933, Eastwood 4r Bowell 209 in part (W, CAS, G); Victory Highway, 
Emigrant Pass, Eureka Co., June 10, 1933, Eastwood # Howell 22$ (CAS); Vic¬ 
tory Highway, between Elko and Wells, June 11, 1933, Eastwood # ^Howell 299 
(CAS); Fish Lake, above Marmol Station, alt. 5500 ft., April 30, 1910, Heller 
10003 (F, ANS); Ruby Mountains, south side of Star Canyon near Deeth, alt. 
8500 ft., July 8, 1912, Heller 10546 (F, G, CAS); PaUsade, June 14, 1882, Jones 
(Pom); Austin, June 16, 1882, Jones (Pom); Star Peak, alt. 8000 ft., July 30, 
1901, Jones (G, Pom); Hunter Creek, Washoe Co., May 17, 1907, Kennedy 1661 
(Cl, UCal, Ariz, M, AM); Hunter Creek Canyon, 5 miles west of Reno, May 16, 
1903, Kennedy 4' '711 (Ry type M, nevadensis, TJCal) ; Warm Springs, "^ite 

Pino Co., May, 1918, King (CAS); slopes above snow banks, Jarbidge, alt. 8000 
ft,, July 6, 1912, Nelson 4' Macbride 1938 in part (G, Ry); shaded cliffs, Jarbidge, 
July 9, 1912, Nelson 4r Macbride 1996 m part (Ry type M» Nelsonii, G); Trinity 
Mountains, alt. 6500 ft.. May, 1865, Watson 840 (US, G); west Humboldt Moun¬ 
tains, alt. 7000 ft., June, 1865, Watson 840 (G). 

Washiitgton : near First Creek, near southeast end of Lake Chelan, Chelan Co., 
May 5, 1935, Eiker 1652 (P) j Grandallos, April 20-22, 1895, Gorman (US) ; ridge, 
Bllickitat, May 12, 1880, Howell (P); high hills, eastern Washington, May, 1880, 
Howell (US); north side of high hills near the Columbia River, Klickitat Co., April 
1882, Howell (UCal); Ahtanum Ridge, Yakima Co., April 15, 1923, Nelson 1213 
(Ry); loose, rocky soil near Mabton, April 6, 1934, FicTeett, MoMurray ^ DUlom 
1466 (P); upper Nacher River, May 6, 1923, Streeter 1449 (Ry); wet bank 10 miles 
north of Entiat, sagebrush slopes, April 18, Thompson 6981 (G, M); among sage¬ 
brush slopes near Vantage, May 11, 1935, Thompson 11461 (G); Ellensburg, April 
18, 1897, Whited (P); dry hillside, near Dutch John^s, near Wenatchee, April 23, 
1899, Whited 1034 (P, US). 

Obegon: dry open hillside and along small streams, foothills east of Lakeview, 
Lake Co., May 29, 1902, Applegate 3070^ 3071 (G); in sagebrush near snow, side 
canyon of Wildhorse Creek, east wall of Steens Mountains, Harney Co., alt. 7000 
ft., June 22, 1929, Applegate 6671 (G, F); among sagebrush and mountain ma¬ 
hogany, edge of snow drifts, summit of Steens Mountains, at south base of highest 
ridge, alt. 7000 ft., May 5, 1922, Applegate 6676 (G, F, UCal) j dry yellow pine 
woods, Ochoco Creek near Ochoco Ranger Station, Crook Co., June 9, 1930, Apple- 
gate 6181 (G); yellow pine woods, head of Deep Creek, eastern base of Crane 
Mountain, Warner Mountains, Lake Co., July 6, 1932, Applegate 7444 (G); North 
Fork Sprague River, Gearhart Mountain region. Lake Co., July 21, 1932, Apple- 
gate 7928 (G); Quartz Valley, Lake Co., July, 1893, Austin (UCal); near mouth 
of Burnt River Canyon, April 13, 1884, Cleburne (N); northern slope of Castle 
Mountain, Malheur Co., June 15, 1897, Cusiolc 1629 m pari (UCal, Cl, US, P, M, 
G); dry mountain sides of Juniper Mountain, Malheur Co., May 7, 1900, Cusiolc 



[Vot. 24 

130 ANNALS OF THE MISSOTTEI BOTANICAL GABDBN 

ssre (US, P, OI, M, Q, iroal, P, Ey, Pom); Bullard Canyon, Lakeview, Lake Co., 
alt. 1540 m., June 12, 1911, Eggleston 6336 (US); edge of snow bank, summit of 
Crane Creek Mountain, Lake Co., alt. 8400 ft., June 17, 1919, Ferris ^ Duthie 363 
(Ey); between Merrill and Cottonwood, June, 1901, Furlong, Greeley, Wilson #• 
Alexander (UCal); near John Bay, Grant Co., May 10, 1928, Gale US in part 
(M) j Hereford Valley, Baker Co., May 10, 1928, Gale 177 (M, ANS, Hew) j 40 
miles south of Arlington, Gilliam Co., May 10, 1928, Gale 180 (M, US); along 
Mill Creek, in moist meadows, Burns-Izee Eoad, Harney Co., May 15, 1927, Sender- 
son 8S1S (CAS); high hills, eastern Oregon, May, 1880, Sowell (P) ; on high hills, 
near Goldendale, April, 1878 (April 20, 1882), Sowell (Ore twe M. nutans); 
Camp Harney, May 26, 1885, Sowell (US, UCal, P, P); rocks and dirt, east flank 
of Steen Mountains, above Alvard Eancb, Harney Co., alt. 6000 ft., June 8, 1927, 
Leaoh 8S17 (CAS); Mathew Divide, Owyhee, alt. 1520 m.. May 30, 1896, Leiberg 
3166 (P, UCal, Pom, Clokey, 6, US); dry top of Steen Mountains above Alberson, 
alt. 2800 m., July 5, 1925, Feoh 14366 (Willm); damp ground. Purest Camp on 
Dairy Creok, 35 miles northwest of Lakeview, July 1, 1927, Peels 1S40S (WiUm, 
M). 

fiiT.Tw mTjTA • near Emigrant Springs, lava beds, June, 1894, Austin (ANS, UCal, 
ND TTPE M. symphytoides, NY); Goose Lake Valley, June, 1898, Austin Sruoe 
3360 in part (UCal); wet rich soil, in tamarack swamp, Modoc Co., Aug. 5, 1893, 
Saleer (UCal)j near Lassen’s Peak, Sept., Lemmon (UCal); near Pt. Bidwell, 
April-May, 1903, Manning 83 (UCal). 

22b. Mertensia oblongifolia var. amoena (A. Nels.), comb, 
nov. 

M. amoena A. Nels. in Bot. Q-az. 30: 195. 1900. 

M. CusicUi Piper in BuU. Torr. Bot. Club 29: 643. 1902. 

M. puhescens Piper in Contr. TT. S. Nat. Herb. [PI. Wash.] 

11: 479. 1906, non Willd.,necH.&B.,necSohTiltes. 

M. Bakeri amoena A. Nels. in Oonlt. & Nels., Man. By. Mt. 

Bot. 422. 1909. 

M. folios a var. puhescens Macbr. in Contr. Gray Herb. 

N. S.No.48: 19. 1916. 

M. ohlongifoUa var. nimhata Macbr. in Contr. Gray Herb. 

N.S.No.53: 18. 1918. 

M. Coop6roePeckinTorreya32: 151. 1932. 

M. foUosa var. amoena Johnston in Contr. Arnold Arb. No. 

3: 85. 1932. 

M. foUosa var. amoena f. Gusickii Johnston, 1. c. 

Similar to the species, often more robust; leaves more or less 
densely pubescent on both surfaces. 

Distribution: sporadic with the preceding variety and the 
species; most abundant in western Montana and adjacent 
Wyoming and Idaho. 
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Montana: Pleasant Valley, June 25-30, 1871, Allen in part (US); footMll 
thickets, Bozeman, May 23, 1899, BlanMnship in part (M); upland plains, Boze¬ 
man, May 4, 1905, Blanlcinship S74a in pari (P); upland plains, Bozeman, alt. 6000 
ft.. May 5-8, 1906, BlanJcinship $741) in part (Pom, N, UOal); Bozeman, May 18, 
1893, Gottachalch (G type 3L oblongifoUa var. nimhata) ; Bozeman, May 13, 
1905, Jones in part (UCal); Deer Lodge, June, 1890, Kelsey (P); Helena, May, 
1889, KeUey 62 in part (CAS); Bear Canyon, May 25,1900, Moore in pari (UCal) ; 
Bridger Canyon, May 15, 1901, Moore in part (UCal); Monida, June 16, 1899, 
Nelson 541$a in part (M, By, US); among sagebrush on a moist slope, Monida, 
Madison Co., June 16,1899, Nelson 4r Nelson 6413 in part (M, Ry type M, arnoena, 
P, G, N, Pom, K, AM, Cl); foothills. Deer Lodge, April 27, 1888, Stfipleton 63 in 
part (UM) ; near Mullen Tunnel, April 28, 1889, SuJssdorf (P). 

Wyoming: above junction of Mt. Washburn, Camp Roosevelt, July 1, 1924, 
Conard 1289 (Ry); Mammoth Hot Springs, alt. 5800 ft., April, 1889, BewaH (M, 
G, Cl, K, UCal, N); on open grassy slopes, Glen Creek, Yellowstone National Park, 
June 29, 1899, Nelson ^ Nelson 6566 (By). 

Idaho: in coniferous forest, Sawtooth Mountains, Payette River, Boise Co., 
June 18, 1930, Applegate 6303 in part (G); headwaters of the Middle Pork of 
Salmon River, Bear Valley, Sawtooth Mountains region, Custer Co., June 18, 1930, 
Applegate 6312 (G); near Reservoir, Modoc Creek, Targhee Forest, Fremont Co., 
alt. 2400 m., June 4, 1928, Eggleston 22017 (G); clumps, moist open slopes, Dry 
Buck, Boise Co., alt. 6500 ft.. May 10,1911, Mruibride 866 (UOal, P, Ry, US, Pom, 
M, G); deep, loamy soils on hillsides, Lost River Mountains, Blaine Co., alt. 8000 ft., 
July 10, 1916, Madbride 4" Payson 3143 in part (CAS, Ry, Pom, UCal) j dry ex¬ 
posed hillside. Cape Horn, Custer Co., July 30, 1916, Madbride Payson 3622 
(Ry); open hillsides, Josephus Lakes, Ouster Co., alt. 7500 ft., Aug. 3, 1916, Mao- 
bride 4r Payson 3657 (CAS, Pom, US, G, M, By); open hillside, Josephus Lakes, 
Custer Co., alt. 7500 ft,, Aug. 3, 1916, Madbride 4r Payson 3846 (G); Owyhee 
Mountains, July, 1892, MvXford in pari (N); Payette Forest Reserve, coll, of 1912, 
Nelson D-9 (Ry); moist north slope. Squaw Creek, Sweetwater Co,, alt. 3500 ft.. 
May 9, 1911, Nelson 4r Maobride 837 (By); Beaver Canyon, June 27, 1895, Shear 
4407 (US); Beaver Canyon, July 13, 1880, Watson 249 (G). 

Utah: among sagebrush, north slope of a small canyon about 3 miles east of 
Laketown, Rich Co., May 28, 1935, WUUams 4r Williams 2162 (W, ND, P, 0, NT, 
G, a, M). 

Nevada: Little Lakes Canyon, West Stampede, Elko Co., June 13, 1902, Ken¬ 
nedy 612 (Ry). 

Washington: Browns Mountain, 5 miles southeast of Spokane, Spokane Co., 
April 7, 1925, Davison (P); top of Browns Mountain, 5 miles southeast of Spokane, 
Spokane Co., April 11, 1925, Davison (P); 6 miles west of Ephrata, Grant Co., 
April 8, 1926, Jones 4126 (G); basalt scab land, east of Pearl, Douglas Co., May 
20,1928, 8t, John, Eggleston, Beals Warren 9387 (P); hillside near Lanz, Adams 
Co., April 10, 1924, St. John, Pidkett, Cary ^ Wa/rren 3469 (M, G, P); Waterville, 
Douglas Co., April 23, 1900, Whited 1214 (P, US type M. pubesoens). 

Oregon: side canyon of WRdhorse Creek, east slope of Steens Moxuitains, alt, 
7000 ft.. May 22, 1929, Applegate 6668 (G); Riley, Harney Co., June, 1922, Cooper 
(Willm TYPE M. Cooperae); Warner Range, Lake Co., alt. 1800 m., July 25, 1896, 
Coville 4r Le^erg 26 (US); dry soil, Steens Mountains, alt. 7000 ft., June 18, 
1901, Cvsidh 2682 (UCal, US type M. CusiokU, Cl, Pom, P, M, G, Ry, P); moist. 
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rich, sunny banks of Silver Creek, near commencement of yellow pine, Harnoy 
Co., May 29, 1927, Ecndcrson 8315 (UCal, CAS); moist meadows, Spring Creek, 
road, Burns-Izec, Harney Co., May 15, 1927, Henderson 8316 (CAS, UCal); top of 
Steens Mountains, divide near Wildhorse Creek and Huffman’s Ranch, Harney Co., 
June 10, 1927, Henderson 8318 (CAS); Owyheo-Malburn Divide, alt. 1300 m., 
May 31, 1896, Leiberg 3178 (US, Pom, F, UCal, G, Kew); moist ground, Silvios 
River, Harney Co., June 26, 1912, Peck 3914 (Willm); damp ground, upper Myrtle 
Creek, Harney Co., July 14, 1912, Peck 3920 (Willm); moist ground. Emigrant 
Creek, Harney Co., June 23, 1912, Peck 3336 (Willm); near the top of Pueblo 
Mountains, Harney Co., alt. 8000 ft., July 3, 1927, Bogers 8319 (CAS). 

CALiroaNu; in sagebrush near spring, north slope of Ridwell Mountain, Warner 
Mountains, July 9, 1932, Applegate 7615 (G); Lassen Creek, Modoc Co., Aug., 
1894, Austin (UCal); Lake City Canyon, June, 1898, Bruce A (UCal); Parker 
Creek, Warner Mountains, Modoc Co., alt. 6000-7000 ft., June 13, 1919, Ferris 4' 
Duthie 185 (By); Pine Creek Basin, Warner Mountains, Modoc Co., alt. 7600 ft., 
July 7, 1929, Payne 57 (CAS). 

The typical phase of M. ohlongifolia occurs in western Mon¬ 
tana, adjacent Wyoming, northern Idaho, and eastern Wash¬ 
ington, and usually has larger corollas than those found in other 
localities. Elsewhere the occurrence is usually sporadic with 
the variety nevadensis which is probably the basic phase of this 
group. As can be seen above in the synonymy this species has 
been variously treated. Piper’s M. nutans subsp. subcalva is 
identical with the typical phase but based on young specimens. 
Macbride and Payson’s M. Bakeri var. subglabra is a robust 
phase, which shows all intergradations to the t 3 ^ical phase. 

Mertensia oblongifolia var. nevadensis is again much de¬ 
scribed and is an extremely variable plant. The type would be 
difficult to distinguish from the species except that the leaves 
are completely glabrous or nearly so. The known phases are 
numerous; part of them are probably due to the time of collec¬ 
tion of specimens. Mertensia nutans and M, coronata are 
nearly typical; M. stenoloba, M. tubiflora, and M. intermedia 
are robust phases; M. symphytoides is a tall phase; M. neva¬ 
densis is a small phase but quite typical; M. praecox is an ex¬ 
tremely robust, broad-leaved phase, which in early growth 
stages is indistinguishable from var. nevadensis; M. Nelsonii 
is a fairly robust, probably shade, phase. 

Mertensia oblongifolia var. amoena is the phase in which the 
leaves are pubescent on both sides, a character in which ex¬ 
tremes occur. Mertensia Cusickii is an extreme pubescent and 
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robust phase, and M. Cooperae is similar to it but smaller; 
M. pubescens is slightly more pubescent than the type of the 
variety; M. epUcata is a phase similar to M. Gusickii but 
slightly less pubescent; M. oblongifolia var. nimbata is slightly 
less pubescent than typical and with the pubescence mostly 
appressed. 

The rather numerous names which have been applied to this 
small but widely distributed group give an idea of the varia¬ 
tions found witMn it. • ‘ 

Phases of the three entities here considered to comprise the 
group have been studied in the field. It is felt that they repre¬ 
sent only three phases of one entity which is widely distributed 
and variable, some phases being much more vigorous than 
others. Apparently any of the three entities may be expected 
at any part of the range of the group even though they are not 
now known. Material of M. foliosa and of nearly typical 
M. oblongifolia was known from southwestern Wyoming. It 
was thought that var. amoena should be found in that gen¬ 
eral region even though it was known only from Yellowstone 
Park as nearest locality. Consequently a large number of 
“patches” in that region, where it is extremely common, were 
carefully gone over and it was found not a great distance away 
in adjacent Utah, queerly enough in a patch which contained 
only that variety. That the species and one or even both vari¬ 
eties occur togeiher seems not to be unusual. The type collec¬ 
tion of M. amoena contains all three varieties; the type speci¬ 
men itself is fortunately all the very pubescent plant. Mer- 
tensia oblongifolia and the var. nevadensis occur together quite 
commonly in northwestern Wyoming, and a search through any 
large patch will almost always disclose them both. 

These plants change their aspect considerably from the time 
they first come in flower until a mature flowering stage is 
reached. To this characteristic may be attributed part of the 
excess describing of plants belonging to the group. 

Although this group is fairly distinct, attention should be 
called to the fact that they closely simulate, in some phases, 
M. viridis audits var. dilatata. 

It is interesting to note that the treatment accorded this 
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group by Johnston, Contr. Arnold Arb. No. 3; 84-85. 1932, is 
RiTnilar to the one here presented. The main difference is that 
M. foliosa var. subcalva is here considered to be the same as 
M. ohlongifolia, and that the other two names he used, M. foli¬ 
osa and M. foliosa var. amoena, are given varietal rank under 
M. ohlongifolia, the former as var. nevadensis for bibliograph¬ 
ical reasons. Both treatments are decidedly at variance with 
the one presented by Macbride in Contr. Gray Herb. N. S. No. 
48. 1916.' 

It is unfortunate that Macbride has used M. nevadensis in a 
varietal category. Except for that, the more appropriate and 
older name M. foliosa would be taken up as a variety of M. oh¬ 
longifolia, but evidently nevadensis must be perpetuated ac¬ 
cording to the international rules. The types of M. foliosa 
and M. nevadensis are as much alike as the proverbial peas and 
are at almost the same stage of anthesis. 

23. Mertensia oreophila, sp. nov.^ 

Stems procumbent or ascending, 4-15 cm. tall, l-several 
from each rootstalk; basal leaves orbicular to oblong-ovate, 
obtuse, 2-5 cm. long, 1-2 cm. broad, glabrous or the upper sur¬ 
face pustulate, subcoriaceous, obscurely ciliate; cauline leaves 
elliptic-oblong to broadly ovate, obtuse, 1-5 cm. long, 0.7- 
2.5 cm. broad, glabrous or the upper surface pustulate, sub- 
coriaceous ; inflorescence terminal, crowded, not elongated in 
fruit; pedicels 1-6 mm. long, glabrous; calyx 3-6 mm. long, 
the lobes lanceolate-oblong to oblong-ovate, subacute, 2-4 mm. 
long, glabrous, obscurely ciliate, slightly accrescent; corolla- 
tube 5-10 mm. long, glabrous within; corolla-limb moderately 
expanded, 3-6 mm. long; anthers 1.2-2 mm. long; filaments 1- 

* Mertensia oreopliila, sp. nov., oaulibus procumbentibus vol ascondontibiis, *1-15 
cm. altis, l-plura ex cadam radice; foliis basalibus orbicularibus vel oblongo- 
ovatis, obtnais, 2-5 cm. longis, 1-2 cm, latis, glabris vel supra pustulosis, sub- 
coriaceis, obscure ciliatis; foHis caulizds elliptico-oblongis vel late ovatis, obtusis, 
1-5 cm. longis, 0.7-2.5 cm. latis, glabris vel supra pustulosis, subcoriaceis; in- 
florescentia couferta, maturitate non elongataj pedicellis 1-6 mm. longis, glabris; 
calyce 3-6 mm. longo, lobis lanceolato-oblongis vel oblongo-ovatis, subacutis, 2-4 
mm. longis, glabris, obscure ciliatis, paulo accrescentibus; corollae tubo 5-10 mm. 
longo, infra glabro; corollae limbo 3-6 mm. longo; antheris 1.2-2 mm. longis; fila- 
mentis 1-2.5 mm. longis, latioribus quam antheris; fornicibus conspicuis, glabris; 
nucellis ca. 3 mm. longis, rugosis. 
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2.5 mm. long, "broader than the anthers; fomices conspicnons, 
glabrous; style reaching or surpassing the anthers; nutlets 
about 3 mm. long, rugose. 

Distribution: Big Horn Mountains, Wyoming. 

Wyoming: Big Horn Mountains, May 8, 1896, Moore (By); moist meadows 
near Powder Biver Pass, south end of the Big Horn Mountains, alt. 9600 ft., July 
4, 1935, OwTibey 811 (Rj, W); wind-swept ridges near Little Baldy, Big Horn 
Mountains, alt. 9500 ft, July 5, 1935, Ownhey 841 (By, W); protected hillsides 
near Buffalo, Johnson Co., April 18, 1934, Bollins 404 (W); among sagebrush, 
upper Ten Sleep Canyon, Big Horn Mountains, WashaMe Co., alt. 900(7 ft., July 3, 
1935, Williams 8SS5 (M, W); rocky open ridges near head of North Fork of Powder 



Fig. 15. M. oreopM<i. Habit sketch x en¬ 
larged flower X 1%. 


Biver, Big Horn Mountains, Johnson Co., alt. 9000 ft., July 4, 1935, Williams 8S31 
(M TYPE, P, ND, G, NT, Cl, Dudley Herb, W) j rocky ridges, Little Baldy, Big 
Horn Mountains, Big Horn Co., alt. 9500 ft, July 5,1935, Williams 2SS0 (M, ND, 
01, P, W); Hurlbut Creek, Sheridan (Do., May 4, 1909, WUlits 6 (By). 

Mertensia oreophila, in the field, has much of the aspect of 
M. humUis as to size and habit of growth. The relationship of 
this species, however, is to M. oblongifolia var. nevadensis. 
From this it is distinct mainly in shape and texture of the 
leaves, the habit of growth, and facies. Furthermore, M. oreo- 
pMLa shows the same characteristic elongation of the corolla 
as do M. longiflora and M. oblongifolia and its varieties. The 
size of the corolla is about doubled from the time it opens until 
the time that it is ready to fall. 

The localized distribution of this species is of interest. The 
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Big Horn Mountains are isolated by about 100 miles of plains 
from the nearest mountains of like magnitude. Much of the 
mountain flora there is similar to that of the mountains to the 
west, in Wyoming, but some of it is made up of species from the 
mountains of Colorado, not known elsewhere from Wyoming. 
The present species is probably endemic in those mountains. 

24. Mertensia longiflora Greene, Pittonia 3: 261. 1898. 

M. ptilchella Piper in Contr. IJ. S. Nat. Herb. [FI. Wash.1 
If: 478. 1906. 

M. pulchella subsp. glauca Piper, Lc. 479. 
M. Horneri Piper, l.c. 479. 

M. longiftora var. pulchella Macbr. in 
Contr. Gray Herb. N. S. No. 48: 17. 
1916. 

M. longifiora var. Horneri Macbr. l.c. 
Stems erect, 0.6-3.5 dm. tall, one to few 
from each shallow-seated, short, tuberous 
root, easily detached; basal leaves rarely 
from roots producing flowering stems, oval 
to spatulate, 2-5 cm. long, 1.2-2.5 cm. broad, 
winged petiole longer or shorter than the blade, 
or vestigial and often scarious, glabrous to 
hirsute above, glabrous below; eauliue leaves 
oblong-lanceolate to broadly ovate, 2-8 cm. 

Pig. 16 . if imgt- long, 0.4r4.5 cm. broad, obtuse, mostly less 
X %; enlarged than three times longer than broad, glabvous 
flower X fi. to hirsute or strigose on the upper surface, 
glabrous below (very rarely pubescent on Iho 
lower surface as well); inflorescence usually congested, 
short; pedicels glabrous or pubescent, 0.5-6 mm. long; 
calyx 3-6 mm. long, the lobes lanceolate to linear-lanceo¬ 
late, acute, 2.5-4.5 mm. long, glabrous, ciliate; corolla-tube 8- 
15 mm. long, glabrous or with a few hairs confined to the basal 
portion within; corolla-limb 4-7 mm. long, usually much 
shorter than the tube, moderately expanded; anthers 1-1.7 mm. 
long; filaments 1-2 mm. long, about as wide as or wider than the 
anthers; style about as long as or longer than the corolla; 
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foniioes conspicuous, usually glabrous; nutlets 3-4 nun. long, 
rugose. 

Distribution: western Montana, northern Idaho, southern 
British Columbia, Washington, And Oregon to northern Cali¬ 
fornia, mostly in the low hills or on the prairies. 

Montana: Monida, June, 19, 1922, JoneB (Pom); Columbia Falls, May 22, 1893, 
Waiiams (C, M); Columbia Falls, May 20, 1894, WtUiams (By, US, UM). 

Idaho: Paradise Hills, Latah Co., April, 1900, Abrams S45 (Pom, UCal); coll, 
of 1874, Amslie (US); south slope, summit of Cedar Peak, Thatuna Hills, Latah 
Co., alt. 4900 ft., May 18, 1935, Constance, Clements 4r Bollvns ld66 (W, M); 
shrubby, rocky hillside, Hope, April 7, 1914, Dunhle (UIdaho); along the Clear¬ 
water River, east of Lewiston, on Nez Perce Reservation, April 23-May 18, 1892, 
Seller 75 (ANS) ; about Lake Waha, Nez Perce Co., alt, 2000-3500 ft., June 2,1896, 
Seller 4r Seller (US); moist hills, Juliaetta, April 21, 1894, Senderson (Cl); 
warm, moist, open or wooded hills, about Moscow, April 21, 1894, Senderson (Ry) ; 
common on open hills or in light pine woods, April 21, 1894, Senderson (US); 
steep north hillside, Lewiston, March 3, 1900, Sunter 11 (P); Middle Valley, alt. 
2300 ft., April 20, 1900, Jones (Pom); mountains, Kootenai Co., July, 1890, 
Leiherg (F, M) ; moist hillsidea, Kootenai Co., May, 1892, Leiberg (F); hills near 
Fort Coville, coll, of 1861, LyaU (G); Albion, coll, of 1893, Lyles (UM); Porphyry 
Peak, Bitter Root Mountains, alt. 6000 ft., June 28, Marcy (G); loam, Bear 
Basin, Idaho Forest, alt. 5500 ft., colL of 1915, Maris 45 (N); loose sandy loam, 
Payette Forest, alt. 5000 ft.. May 31, 1911, Moore 96 (By); Wallace, June, 1909, 
0 ^Seal 8 (Ry); dry gravelly bluff along Lewiston grade, Nez Perce Co., alt. 1400 
ft., April 6, 1922, Parher SS7 (P); wooded slopes, Mt. Baldy, Salmon, Lemhi Co., 
alt 8000 ft., July 1, 1920, Payson 4' Payson 186S (G, By, M); dry slopes in yellow 
pine. Priest River Experiment Station, Kaniksu National Forest, May 26, 1913, 
E. C, E, f (^S); Latah Co., coll, of 1900, Eied 4 (P) ; dry soil. Bitter 

Boot Mountains, June, 1887, Sandberg 172 (F); frequent on slopes, valley of Clear¬ 
water River, Nez Perce Co., April 28, 1892, Sandberg, MaoDongal f Seller 75 
(Pom, CAS, US, P photograph, G, US type M, pudehclla); on the lower Clear¬ 
water River, Nez Perce Co., April 30, 1892, Sandberg, MaoSougal 4r Seller 75a 
(US); Clearwater, Spalding (G); hillside, Albany Falls of Pend Oreille River, 
Kootenai Co., May 32, 1923, Sprague 707 (P); Carlin Bay, Lake Coeur d.'Alene, 
Kootenai Co., April 25, 1926, St, John, Gessell, Jones, Bidout # Woods 4240 
(P); woods, Coeur d’Alene, Kootenai Co., April 25, 1926, St, John, GesseU, Jones, 
Bidout 4‘ Woods 4269 (P); moist hillsides, Chatcolet, Benewah Co., May 12, 1928, 
Warren 88$ (P); Orangeville, coll, of 1887, Weelas (F); Hailey, Sawtooth Na¬ 
tional Forest, coll, of 1910, Woods $14 (By). 

British Columbia: open, Cranbrook, April 29, 1908, Anderson (P); open land, 
Grand Forks, April 13, 1906, Anderson 56 (P) ; Chare, Tale and Caribou Districts, 
April 20,1919, Anderson (P); Waneta, Kootenay District, April 6, 1898, Jamieson 
196 (P); Trail near International Boundary between Kettle and Columbia Rivers, 
May 26, 1902, Macoun 66567 (P, CAS, Pom, F, G); Midway, April 16, 1905, 
Maooun 767$8 (Cl, F). 

Washington : dry treeless plains, Douglas, Douglas Co., April 25, 1931, Apple- 
gate 6691 (F, G); hillside 1 mile south of Albion, Whitman Co., alt. 2250 ft., May 
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11, 1928, Beals (P ); Rattlesnake Hills, Benton Co., coll, of 1926, Bennett (P) ; on 
naoist hillside, Almota Canyon, alt. 1500 ft., April 5, 1930, Clarke (P); Pullman, 
May 14, 1896, Climer (P); open pine woods, foothills of Blue Mountains, 10 miles 
south of Pomeroy, Garfield Co., May 2, 1921, Courtney (P); Pullman, June, 1896, 
Elmer (Pom); on shady stream banks, Pullman, Juno 12, 1896, Elmer SI (Pom); 
on shady stream banks, Pullman, May 20, 1896, Elmer 158 (By) ; Pullman, Wliit- 
man Co., June, 1899, Elmer 1584 (M); (probably near Omak), Okanogan Co., 
April, 1931, Fiker 40 (P); in thicket along Chiliwist Croek, near Olema, Okanogan 
Co., April 24, 1932, Fiker 684 (P); on moist hillside, Pullman, Whitman Co., May 
10, 1928, Fontanilla 947 (ANS); Republic, Sept., 1912, Foster (M); Columbia 
River Valley,^Stevens Co., April, 1911, Gaily 8 (P); wooded slopes near Vantage, 
April 20, 1931, Qranstand (M); Walla WaUa, Walla Walla Co., May 15, 1911, 
Mill (P); Blue Mountains, Walla Walla Co., June 10,1911, Mill (P); grassy knolls, 
Waitsburg, April 7 and 14, 1906, Morner (US); grassy knolls, Waitsburg, April 21 
and 28, 1906, Morner (US) j Waitsburg, April 3, 1897, Momer 366 (US type iW. 
Morneri); hilltops, Waitsburg, Walla Walla Co., April 3, 1897, Morner E155B366 
(G); high hills, eastern Washington, May, 1880, Mowell (P); moist hillsides, 
Almota Canyon, Whitman Co., March 28, 1926, Jones $51 (P); rocky ground, on 
top of Steamboat Rock, Douglas Co., April 12, 1930, Jones S8$6 (G); rocky hill¬ 
side, Manashtash Ridge, Kittitas Co., April 14, 1935, Jones 6S$2 (UCal); wet soil, 
Newman Lake, Spokane Co., alt. 2000 ft., April 21, 1926, LaMotte 4 (ANS) j hills 
near Spokane, coll, of 1861, Zyall (G); Pullman, April 22, 1906, Jlftwcr (P); rocky 
hillsides and moist places, Pullman, April 22, 1901, Miner 86 (P) j in field near edge 
of canyon. Snake River, April 26,1913, Muenscher 351 (Cl) 5 moist hillsides, Almota, 
April 7, 1894, Piper (P); on hillsides, Pullman, April 25, 1894, Piper (UCal) ; in 
moist ground, Pullman, April 25, 1894, Piper 1875 (P) ; at the top of the canyon, 
1 mile east of the Grand Coulee Dam, Grant Co., April 21, 1935, Boltins 861 (W); 
Medical Lake, alt. 1000-2000 ft.. May, 1893, Sandberg ^ Leilerg (Pom, UCal, ND 
TYPE, M, ANS) j Hangman Creek, Spokane Co., alt. 1910 ft.. May 20, 3893, Sand¬ 
berg # Leilerg 48 (M, UCal, CAS, G, US, P, ANS); Pullman, April 27, 1897, 
Sheldon (P); Pullman, April 16, 1923, Spiegellerg (P); moist hillside, Sacheen 
Lake, Pend Oreille Co., May 9, 1923, Spiegellerg 527 (P); south slope, in low 
shrubs, Kamiak Butte, Whitman Co., May 6, 1922, Sprague (Pom) ; rich warm soil, 
Sacheen Lake, Pend Oreille Co., May 9, 1923, Sprague 706 (P) j above Sholl-rock 
Point, near Oueak, alt. 1200 ft., April, 1917, Stewcurd 36 (UM); north banlc of 
Palouse River, below Colfax, Whitman Co., April 29, 1922, SU John 3088 (P); 
rocky south slope, Kamiak Butte, Whitman Co., April 17, 1921, St. John 6065 
(P, M); rocky soil, Ewan, Whitman Co., April 10, 1924, St. John, Cary, Pickett 
# Warren 6325 (P) j rocky hillsides, Almota Canyon, Whitman Co., April 11, 1923, 
St. John j' Pickett 6508 (P) ; grassy draw, south end of Rock Lake, Whitman Co., 
April 9, 1925, St. John, Pickett ^ Warren 6879, 6880 (P); Spangle, April, 1894, 
Suksdorf (P); Waverly, May 16, 1889, Snksdorf (P); Liberty Lake, May 2, 1916, 
Suksdorf 8560 (P); on the hills south of Spokane Bridge, May 4, 1916, Suksdorf 
8570 (P, UCal, CAS, G, ANS, M) ; Hangman (Latah) Creek, near Spangle, May 12, 
1916, SuJosdorf 8615 (P); open pine slopes 10 miles east of Cle Elum, April 4, 1931, 
Thompson 5946 (US, CAS, G, M); rocky slope at northern base of Blewett Pass, 
April 18, 1931, Thompson 5996 (M, G) j moist slope 2 miles west of Cashmere, 
April 18, 1931, Thompson 6004 (US, M, G); open rocky slopes on Lookout Moun¬ 
tain, near Leavenworth, alt. 5000 ft.. May 23, 1931, Thompson 6502 (M, G )) Rim- 
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rock near Lauderdale Auto Camp, April 23, 1932, Thompson 3S37 (UCal, CAS, M, 
G); open summit of Tumwator Mountain, alt. 4600 ft., May 12, 1934, Thompson 
10485 (CAS, M, G); Cheney, Spokane Co., coU. of 1890, Tucker (G); Spokane, 
July 5, 1895, Tucker (ANS); Spokane Co., April 20, 1913, Turesson (By); Spring- 
dale, Stevens Co., April 19, 1925, Tuttle (JP); rocky hillside, west of Ephrata, 
Grant Co., April 6,1921, Vercler (P); Badger Mountain, Douglas Co., May 24, 1900, 
Whited (P); hills west of Wenatchee, March 31, 1899, Whited 1010 (P, G, US 
TYPE M. pulcheUa subsp. glauca). 

Oregon: on Bald Knob, Bear Creek, Wallowa Mountains, alt. 1950 m., June 4, 
1907, CovUle 3S76 (US); common on open hillsides. Union Co., alt. 3000-4000 ft., 
coll, of 1880, Cusiok 41 (F, US); stony hillsides, eastern Oregon, Apjil 13, 1898, 
Cusvck 1830 (UCal, F, P, US, G, Cl, M); very common, basaltic soil, moist open 
hills, eastern Oregon, alt. 1130 m., April 12, 1907, Cusick 3151 (UCal, F, P, By, US, 
G); basaltic rocks, steep north slopes where snow drifts deep, eastern Oregon, alt. 
1200 m.. May 6, 1907, Cusick 3155 (UCal, F, M, P, US, G, By); basaltic soil, steep 
north slope, in partial shade of trees, eastern Oregon, alt. 1330 m.. May 1, 1907, 
Cusiok 3159 (UCal, F, P, US, G, M, By); commonly growing among small rocks, 
basaltic soil, steep mountain sides of East Eagle Creek, Wallowa Mountains, alt. 
2160 m., June 8, 1907, Cusiok 3169 (UCal, F, P, US, G, By, M); wet ledges on 
cliffs, Umatilla Biver, Blue Mountains, alt. 2000 ft., April 7, 1910, Cusiok 3434 
(F, Willm, M, US, P, By, G); near North Powder, Union Co., May 10, 1928, Gale 
140a (Kew) j near John Day, Grant Co., May 10, 1928, Gale 145 (Kew, G); near 
Dayville, Grant Co., May 10, 1928, Gale 153 (M, ANS); near Austin, Grant Co., 
May 10, 1928, Gale 165 (Kew) and 169 (F, Kew, M) j Oregon, Geyer 316 (G) ; 
moist soil, open pine woods, middle altitudes. Blue Mountains, 6 miles from Mt. 
Yernon, Grant Co., April 27, 1925, Henderson 5008 (CAS, G, M )5 open grassy 
ground, top of Dixie Mountain, Blue Mountains, Grant Co., alt. 8000 ft., June 13, 
1925, Henderson 5316 (G, M, CAS); moist yellow pine woods, summit of Blue 
Mountains, Burns-Canyon City road, Grant Co., May 26, 1927, Henderson 8314 
(CAS); Blue Mountains, May 21, 1885, Howell (F, G, P); Blue Mountains, May 
26, 1885, Howell (G); abundant on glade areas, Billy Meadows, Wallowa National 
Forest, March 4,1908, Jardine 186 (US); moist bank, Wallowa Falls, Wallowa Co., 
May 25, 1923, Sherwood 309 (F, Wiim) ; 3 miles south of La Grande, May 23,1923, 
Sherwood 334 (Willm ); sagebrush slopes near Pondosa, April 14, 1935, Thompson 
11339 (G). 

California: hillsides, Modoc Co., alt, 6000 ft., April, May, QUman 583 (UCal). 

Mertensia longiflora is evidently a close ally of M. oblongi- 
foUa and its varieties and some incomplete specimens migM be 
confused with them. It seems, however, to be a natural unit 
and well worthy of distinct designation. 

This species also shows a number of variations as to pubes¬ 
cence. The variation is from forms with leaves glabrous, even 
lacking pustules, to forms with leaves having the upper sur¬ 
face pustulate to short-strigose and from that to rather long- 
hirsute. The integradation between these phases is complete 
and as high as six intergrading phases have been found on the 
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sflTTiR herbarium sheet. Part of the specimens on two sheets 
seen {Elmer 31 (Pom) and Elmer 158 (Ry) ) have leaves pu¬ 
bescent on both sides as well as pubescent stems. In view of 
this complete intergradation. where no line can be drawn be¬ 
tween the variation, it is thought best to treat them all as one 
species. Variation is also to be found in size of corollas. This 
is to be expected, particularly between young and weU-de- 
veloped plants and to a lesser extent between plants of the 
same ager 

DOUBTFUL AND EXCLUDED SPECIES 

Mertensia pilosa (Cham.) G. Don, Gen. Hist. 4: 320. 1838; 
A. DO. in DC., Prodr. 10: 90. 1846 (Pulmonaria pilosa Cham, 
in Linnaea 4: 449. 1829, at least in greater part). Said to 
have been from Eschseholz Bay (Alaska). The type not seen 
nor the species identified. 

Mertensia denticulata (Lehm.) G. Don, Gen. Hist. 4: 319. 
1838 (lAthospermum denticulatum Lehm., Asperif. pars 2: 
294. 1818; Pulmonaria denticulata R. & S., Syst. 4: 746. 1819; 
Casselia denticulata Dmnort., Com. Bot. 23. 1822). The type 
could not be located and the plant has not been identified. 
Habitat given as “America septentrionali. ’’ 

Mertensia Drununondii (Lehm.) G. Don, Gen. Hist. 4: 319. 
1838 (M. sibirica var. Drummondii Gray in Proc. Am. Acad. 
10: 53. 3875; lAthospermum Drummondii Lehm., Pug. 2: 26. 
1828). The type has not been located. Locality or collector 
not given. In Hooker’s ‘ FI. Bor.-Am., ’ to which Lehmann con¬ 
tributed the treatment of this group, the habitat is given as 
“Arctic Sea-shore.” It is possible that Hooker supplied that 
data.^ Dr. Gray, in the ‘Synoptical Flora’ gave the habitat as 
“Arctic Sea-shore, Richardson.” The Richardson specimen 
bearing that data is a very pubescent phase of M. paniculata 
(Ait.) G. Don. 

‘ There is a specimen in the British Museum of Natural History, Loudon, beariujaf 
the collection data (a printed form) ^‘British America. Dr. Eichardson 1819-22," 
which may be the specimen cited by Hooker. The specimen is probably erroneously 
labeled for it seems to be one of the phases of M. viridis known to the author only 
from Colorado. There is a probable duplicate of this collection in the Herbarium 
of the New York Botanical Garden. 
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Mertensia corymbosa (Lehm.) G. Don, Gen. Hist. 4: 319. 
1838 (Lithospermum corymbosvm Lehm., Png. 2: 27. 1828). 
The type could not he located nor the species identified with 
certainty. It may possibly be M. paniculata (Ait.) G. Don. 

Pulmonaria elliptica Eaf., New FI. N. Am. pt. 4; 17. 1836, is 
probably a synonym of Hachelia virginiana (L.) Johnston, ac¬ 
cording to J ohnston. 

LIST OP E2SICCATAE* 

The collector's mmibers are indicated in italics, or if the collection is unnumbered, 
by a dash. The numbers in parentheses are those assigned to the species and vari¬ 


eties in this monograph. 

Abbe, E. C. 1S47 (1). 

Abbott, E. K. — (11). 

Abrams, L. R. S04 (4) ; Pm (4b) ; S4S 
(24). 

Abrams, L. R. & A. T. Benson. J0S40 
(6a). 

Adams, Robert. — (12a). 

Ainslie, E. S. — (24). 

Aiton, Geo. B. — (4). 

Albrecht. — (11). 

Allen, G. N. — (22a); — (22b). 

Alien, 0. D. S, S31 (4b). 

AUon, P. 147 (14a) ; 105 (19). 

Allen, T. F.— (12). 

Ames, ¥,41 (3). 

Ames, M. E. — (12c). 

Anderson, F. E. 7 (22a). 

Anderson, F. W. —, 35$, SOS, 5855 
(22a). 

Anderson, J. P. 797, 1113, 1893a (4); 

- ( 12 ). 

Anderson, J. R. —, 56 (24). 

Anderson, W. A. S93 (11). 

Anderson, W. B. 799 (4); -- (24). 
Andersson, N. J. — (1). 

Andrews, D. M. 36 (14); SS (14a); 9 
(19). 

Andrews, R. C. SS9 (2). 

Anect, Bro. 51, 68 (5); 3S (14d). 


Angel, J. B. SS (1). 

Anspach, G. — (1). 

Anthony, H. E. 47 (16). 

Apgar, A. C. — (11). 

Applegate, E. I. 5061, 8751, 8767, 9696 
(2); 3578, 4127, 5999 (4b); 6S36 
(10); 8551 (14a); 84S1 (16); 6S0S 
(22); S070, S071, 5671, 5675, 6181, 
7444, 7938, 8S38 (22a); 5668, 6S0S, 
6813,7615 (22b); 6691 (24). 

Archibald, J. M. A156 (14a). 

Arsftne, G. 17903, 20756 (5). 

Arsine, G. & A. Benedict. 15738, 16139 
(6); teiSl (19b). 

Arsine, L. 406 (1). 

Atkinson, G. F. — (12). 

Austin, R. M. —, 91, 376, 443, 119S 
(12c) ; 511 (22); — (22a); — (22b). 

Austin, E. M. & Bruce, 2S73 (12c); 3360, 
3261 {%2)-, 3260 (22a). 

Babcock, H. H. — (11). 

Baehni, 0. 668 (4). 

Bailey, V. J75,551 (5). 

Baker, C. F. 391 (5); 189, 40S, 486, 559, 
560, 7599 (12); 1154, 1S02 (12c) ; — 
(14); — (14b); 139, 558 (15); — 
(19); 191, 19S (19c); 39$, SS4, 497, 
77S (20). 


^ A great many specimens were seen which have not been cited in text because of 
space required. Many of those specimens will be found identified by the collector's 
numbers in this index, but will not be found in the body of the text. In annotating 
specimens by coUeetor's numbers collections very often have been mixed, and in this 
index certain numbers are referred to under more than one name. 
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Baker, C. P., P. S. Earle & S. M. Tracy. 
iS, m, S5S, 8SS (5); 180 (12); SOS 
(15); 878 (20). 

Baker, 0. P. & J. M. Holzinger. 86 

(Ub). 

Baker, M. S. 7391) (4b); 4718h (12); 

ms (12c); — (22a). 

Baldwin, E. B. — (1). 

Ball,J.—(14); —(14a). 

Ballon, P.O.— (12a). 

Bannister, H. H. — (1); — (4). 

Barber, M. A. 198 (4); S3S (14). 
Barbor,E. A. — (12). 

Barbonr, W. C. 61S (11). 

Barker, — (16). 

Barnett, J. 114 (8a). 

Baxthond, E. L. — (14). 

Bartlett, P. —, ISB (5); — (14o). 
Bartlett, B. C. IS (1). 

Bassett, P. N. — (12c). 

Batckelder, 0. P. — (11). 

Bates, J. M. 6410 (12); —, 6818^ 
(14); 644e, 68S4 (14a); 6S91, 6410 
(18). 

Bates, J. M. & F« Eastman. 16S, 18S, ISOIS, 
m (14). 

Bates, 0. B, — (4). 

Ba 3 me Beauchamp Expedition. 110 (4). 
Beals, B. — (24). 

Boardslee, H. C.— (12). 

Beattie, E. K. 4104, 41S1 (4); 4S04 
(4b). 

Bebb, R. sm (12); S17J8 (14b). 
Beckwith, E. 164 (5). 

BeU, C. A. ISS (1). 

BeU, J. M. — (4). 

Bell,P.—(1). 

Benedict, A. IIS (6). 

Benke, H. 0. S699 (1); 1776 (11). 
Bennett, R. L. — (24). 

Bennitt, D. ^0 (22a). 

Benson, L, 18498 (4b); $866 (12c). 
Bereman, S. D. 769 (12); 770 (20a). 
Berg, N. K. 4792 (14c); —, 16$8 (18); 
- (19b). 

Bergman, BL F. — (14). 

Bessey, E. A. — (12); — (18); — 
(19), 

Bethel, E. 86 (14). 


Bethel, E., I. W. Clokey & H. M. SchmoU. 
868 (14). 

Bickle, M. B. — (4). 

Biddulph, 0. 6784 (18). 

Biltmoro Herbarium. 8700a (18). 
BischofP, F. — (1) . 

Bishop, H. 688 (1). 

Bissell, C. H. & D. H. Linder. 88346 (1). 
Bitner, H. F. 8813 (11). 

Black, F. F. 17, 36 (4). 

BlaisdeU, F. E. — (3). 

Blake, J. — (1). 

Blake, S. F. —, 6394 (1). 

Blankinship, J. W. 376 (12); — (12a); 
— (18) ; — (19); —, 374, 374a, 374h 
(22); —, 376 (22a); —, 374a, 374b 
(22b). 

Bliss, C. F. — (12). 

Blumer, J. C. Pr37 (5); — (12). 
Bolander, H. N. —, 8487 (12c). 

Bolton, A. L. — (4). 

Bourgeau, E. — (4). 

Bowdoin College Exped. to Labrador. 

43, 73, 810 (1). 

Bowen, W, J. 1 (8a). 

Bowman, P. 888 (1). 

Bradbury, J. — (14). 

Brandegee, K. — (12c). 

Brandegee, T. S. —, 478, 999 (4b); —, 
877, 660 (12); —, 661, 664 (14); —, 
866, 668 (19). 

Branson, I. T. — (12c). 

Brewer, W. H. 8787 (12c). 

Brewster, W. — (1); — (12). 
Bridgman, G. L. — (11), 

Brigham, R. H. 13763 (14). 

Brinkman, A. H. 8814, 3139 (4). 

British Behring Sea Oonunission Collec¬ 
tion. 186 (1). 

Britton, N. L. — (4). 

Broadhead, — (22a). 

Broadhead, G. C. — (11). 

Brooks, A. H. & L. M. Pringle. — (4). 
Brooks, H. E. — (4). 

Brown, A, — (12). 

Brown, S. 1174 (4). 

Bruce, 0. C. A (22b). 

Brumback, F. M. & C. A, Davies. 183 
(14). 
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Bryant, 0.— (1); — (3). 

Buflum, B. C. 646, 647 (12) 5 64$ 
(14); 644 (17); 64$ (18). 

Bnrgleliaus, F. II. — (12a). 

Burk, W. K, 48 (1). 

Burke,-(4);-(12);-(16). 

Burke, M. S117, SllS, SISO, S7S1, S7SS 
( 22 a). 

Bush, B. F. — S65, SS8, 4288, 4874, 
usee, 14544 (11). 

Butler, B. T. 7S1 (12); —, 750, 4880 
(12a); 4186 (22a). 

Butters, F. E. & C. 0. Bosendahl. 4477 
(4). 

Byington. — (12). 

Campbell, E. 0. — (1). 

Campbell, M. L. — (12c). 

Canadian Arctic Exped. 146 ( 1 ). 

Canby, W. M. — (1); — (10); —, 811, 
(11)(14a);-(18). 

Cannon, W. A. & F. E. Lloyd. — (4). 

Carter, J, J.— ( 11 ). 

Cary, M. 577 (12); $08 (14). 

Castetter, E. F. 73, 1071 ( 6 ); 107$ 
(14d); 76B (19b). 

Chandler, H. F.—(11), 

Chapman, J. W, 6, 69 (4). 

Chase, V. H. —, 31,1383,1390 (11). 

Cheney, L. S. 6516 (4). 

Ohesnut, U. K. & W. W. Jones. 110 

( 22 ). 

Chickering, J. W. — ( 1 ). 

Christ, J. H. 700 (14b); 6338 ( 22 a). 

Churchill, J. R. — (11); — ( 12 ); — 
(14);-(14a). 

Clarke, J. F. G. — (4); — (24). 

Cleburne, W. — , 1080 ( 8 a); 85 (14); — 
( 22 a). 

Clegg, C.B.—(4b). 

Clemens, J. — ( 8 a); — (12); — (12o); 
- (16);- (19e);-(22a). 

Clemens, M. S. — (12e). 

Clements, F. — (18); — (19). 

Clements, F. B. & B. S. Clements. 888, 
887,876 (12); 184 (14a); 405 (18); 
888 (19); 884 (20). 

Clevenger, J. B. — (11). 

Climer, B. L. — (24). 


Clok^, I. W. 887 (11); 8746, 8851, 
8157, 8519, 8668 (12); 8774, 8786, 
8044, 8046, 3078, 8160, 8868, 8858 
(14); 8088, 8048, 8068, 8161, 8847, 

, 5746 (14a); 8809, 8849, 8866 (18); 
8908, 8187, 8560, 8850, 8851, 8854 
(19); 8898, 8894 (19d); 8898, 8848, 
8993 (19e); 8999, 8688 (20). 

Clokey, I. "Wr., K. Brnderlin k 0. B. 
Clokey. 4856 (19). 

Clokey, I. W. & E. Dnthie. 8846 (14a). 

Clos, W. C. 188 ( 8 a). 

ante, W. N. — (11). 

Cockerell, T. D. A. —, 8,17, 80 (5); — 
( 8 b); 6356 (14); —, 6866, 6857 
(14s); 67 (14c). 

Cockerell, T. D. A. & W. P. Cockerell. 88 
(14c). 

Cockerell, W. P. — (14c); 40 (19b). 

Coffin. — (17). 

CoghiU, Q. B. 67 (6); 4 (14d). 

Collier, A. J. — ( 8 ) ; —, 10 (4). 

Collins, J. F. — (22). 

Collins, J. F. & M. L. Femald. — (1). 

Collins, J. F. & A. S. Pease. 4474, 4476 

( 1 ). 

CoUom, E. B. —, 887 (5). 

Colvin, B.— (4). 

Comer, G.— (1). 

Commons, A. — (11). 

Comstock, J. H. — (11). 

Comstock, S. 15 (5). 

Conaxd, H. 8 . 658, 686 ( 11 ) ; 1678,1896 
(18); 1889 (22b). 

Condit,D.D.— ( 11 ). 

Condon, D. D. 6766 ( 12 ); 5768, 6794 
(18). 

Constance, L. 9418 (4b). 

Constance, L. & J. F. G. Clarke. 1880 
(4b); - (18b). 

Constance, L., J. F. G. Clarke, W, Staats 
& G. Van Vleet. 1166,1170 (4b). 

Constance, L., E. F. Clements & E. C. 
EollinB.1666 (24). 

Constance, L., A. Dimond, E. C. Eollins 
& 0. Worley. 1106 (4b). 

Constance, L. & C. D. Jacobs. 1885 (4b). 

Cooley, G.E.— (1). 

Coopmr, E. D. — (22b). 
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Cooper, W. S. 57 (1); 100, S84 (12) ; 

—, no (14a); 74,119,169 (19). 
Copeland, E. B. 450 (12c). 

Copeland, H. F. —, S79,1699 (12c). 
Cornell Party* on Peary Voyage, — (1). 
Cottam, SS8S (5); S490, 8764 (8a); 
OmO (15); 8718 (20); 9847, 8908, 
8176 (22a). 

Cotton, J. S. 388 (22). 

Cones, E. & E. Palmer. 899 (21). 

Conltcr, A. Bs — (4). 

Coultei, or. M. —, (14); — (14a); — 
(22a'). 

Courtney, W. D. — (24). 

Ooville, F. V. — (11); 8876 (24). 
CoTille, F. V. & E. I. Applegate. 404 
(4b). 

Coville, F. V. & F. Fimston. 1898 (12c). 
Coville, F. V. 8s T. H. Kearney. 1066, 
1688, 8889 (1). 

Coville, F. V. 8s J. B. Leiberg. 807 (13) ; 
86 (22b). 

Cowen, J. H. —, 817 (12); 1808 (20). 
Cowles, H. C. 861 (1); 98$ (4); 677 
(4b); Id (14). 

Cox, 0. F. 871 (19) ; 11 (20). 

Craig, M. 6014 (11). 

Cramer, M. — (22a). 

Crandall, C. S. — (5); 1806, 1307, 

1808, 1309, 1688, 1644, 1646 (12); 
166,860,1636,1686 (14) ; 1687 (15); 
—, 789,1819 (19); — (19d). 
Crandall, C. S. 8s J. H. Cowen, 869 (20). 
Cringer, F. 887 (12a). 

Crocker, — (1); — (18). 

Cross, W. 6 (5). 

Culbeitson, 4876 (12c). 

Cidbertson, T. A. 8, 4 (14). 

Curtis, C. C. — (12); — (18). 

Curtiss, A, H, — (1); — (11). 

Cusick, W. C. —, 811,1911a, 8898, 8896, 
8898, 8474 (4b); 8876, 8896 (6a); 
866, 1886, 8807 (13); 1689, 8876 
(22a); 8688 (22b); 41, 1880, 8161, 
8166,8169,8169,3484 (24). 

Dali, W. H. — (1); — (4). 

Daniels, F. 880 (12); 14 (14). 


Darlington, H. T. —, 49, 883 (4b) ; 8 

(13) . 

Darlington, J. 4 (22a). 

Davis, C. A. — (1). 

Davis, J. —, 1836, 8683, 8809, 8641, 
6891, 7807, 7280, 7896 (11). 

Davis, E. J. D23-$8 (22); — (22a). 
Davis, T. C. 8058 (11). 

Davison, E. T. — (22b). 

Deane, W. — (1). 

Decker & Eggertsen, — (16). 

DeeW, I. E. — (12). 

De Forest, H. P. 864g (11). 

De France, J. A. — (12); — (14); — 
(19); - (19c). 

Derby, C. — (12c). 

Dewart, F. W. — (22b). 

Dick, W. M. — (11). 

Dickson, J. — (4). 

Dirce, T. 7481 (12;. 

Dixon, J. 11,84 (4). 

Dodds, G. S. 1861,1986 (14). 

Dodds, G. S. & W. Bobbins. 6819 (19). 
Donaghe, E. — (22a). 

Douglas, J. E. — (11). 

Drake & Dickson. — (6a), 

Draper, C. H. — (22a). 

Drushel, J. A. 1706, 1904, 4066, 4066 
(11);-(12);-(18). 

Duiikle, M. B. — (24). 

Buian, V. $071 (12c). 

Eames, A. J. 8677 (11). 

Earns, J. 0. — (16). 

Earle, 8. F. — (11). 

Eastwood, A. 741 (1) ; —, 137,908 (4); 
—, 94 (4a); 7764 (8a); — (12) ; 189, 
1818 (12o); —, 6B4S, S488, 7081! 

(14) ; —, S40S (14a); BSeSa (16). 
Eastwood, A. & J. T. Ilowoll. 481 (8a); 

441 (12); m (22); S09, tSS, S99 
(22a). 

Baton, D. C. m (12). 

Eaton, D. W. —, 86 (4). 

Eby, A. P. — (12). 

Edmonds, H. W. — (11) ■ 

Edwards, H. — (12c). 

Eggert, H. — (11). 
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Eggleston, W. W. imo, 1S6S5 (At); 
eess, 10164, 10168, 1030S, 10S44, 
1684S, 188SS, 19SS3, SOOSl (6); 10S99 
(8); 1S88S (8a); S881,11860,11883, 
14076 (12)5 1S960 (12a); 83S1 

(12c); 13633 (14); 1176 (14a); 6669 
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In view of the extensive literature dealing with the various 
cytologieal and taxonomic aspects of Angiosperms it is rather 
surprising that a comprehensive study of the male gameto- 
phyte has apparently never been made. Certain isolated 
aspects of this subject, as the structure of the chromosomes 
during meiosis, chronological descriptions of the meiotic proc¬ 
ess, the asymmetry of the uaicrospore mitosis, etc., have been 
worked out and commented upon in detail. Consequently 
these are omitted in this report. But since the development of 
the male gametophyte has received such scattered attention 
it is the purpose of this paper to give a coordinated presenta¬ 
tion in regard to such easily observed features as vacuoles, 
refractive granules, cell walls, nuclear shape and volume, and 
cell size in its development in certain monocots and particularly 
in Tradesccmt%a. 

The plants used in the present study were; Tradescantia 
hirsutifiora, T. paludosa, unnamed triploid and tetraploid 
Tradescantia hybrids, and Aloe sp. Correlated observations 
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were made on species of Rhoeo, Gasteria, and Sansevieria. 
The plants were obtained from the Missouri Botanical Garden 
and grown under greenhouse conditions. Acetocarmine smear 
preparations of pollen mother cells, microspores, and pollen 
grains were used throughout the investigation. Hanging drop 
slides, smears being made on the cover slip and later inverted 
so that the material could float free in acetocarmine, were made 
to study tetrad shape. The work was carried on in the labora¬ 
tories of-the Henry Shaw School of Botany of Washington 
University, most of it as part of a course in cytology. We are 
indebted to other members of the class for various observa- 



A B C 


Fig. 1. (A) Tetrad in which the spindle axes of the second meiotic divi¬ 
sion were parallel; (B) in which the spindle axes of the second meiotic 
division were perpendicular; (C) in which the walls dividing the cells were 
formed after both meiotic divisions had taken place. 

tions, and to Dr. Edgar Anderson for his direction in this study 
and his helpful suggestions. 

Meiosis in Tradescantia shows the phenomena recorded for 
the various species, the nucleus of the pollen mother cell pass¬ 
ing through two divisions and producing four daughter cells. 
These daughter cells are arranged in tetrads, which in Trades- 
cantia are of two types. The type more often found is shown in 
fig. 1,A. In this case the spindle axes of the second meiotic 
division were parallel. Fig. 1,B shows the result of the cor¬ 
responding division in which the spindle axes were perpendic¬ 
ular to each other. The ratio of type A to type B was found 
to be approximately 4:1 in Tradescantia. Type B is often 
found in groups on the slide in which none of type A are ap- 
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parent. This perhaps indicates that all in the group were 
developed in a particular part of the anther "W^hich gave rise 
only to that type. The tetrads of Rhoeo are similar to those of 
Tradescantia but here the two tj^es occur in about equal num¬ 
bers. In Gasteria and Aloe the four cells of the tetrad are 
tetrahedrally arranged (fig. 1,0). The walls dividing the cells 
are evidently formed after both meiotic divisions have taken 
place. 

In Tradesccmtia and Rhoeo the wall of the pollen mother cell 
about the tetrad is an ordinary spherical coat and shows no 



Fig. 2. Diagram of a typical tetrad of Gaaierta, Aloe, or Same- 
vieria anrroimded by the heavily flanged pollen mother cell wall, 
represented as if upper half of wall were removed. Figured by 
H. A. McQuade. 

resemblance to the same structure in Gasteria, Aloe, and 
Sansevieria, in which two heavy flanges are at opposite ends of 
the cell wall (fig. 2). In Sansevieria and Aloe the flanges of 
adjacent pollen mother cell walls fit together and form a long 
chain of dyads or tetrads in the anther according to the stages 
examined (fig. 3). When the tetrads are freed these flanges 
are no longer visible on empty pollen mother cell walls or frag¬ 
ments of these walls; neither are they visible when the indi'vid- 
uals of the tetrad are ready to separate. There is a gradual 
reduction in the size of the flanges from the first meiotic di¬ 
vision until the tetrads are freed (fig. 4). Exactly what func- 
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tion these thickenings have is not known, but it is quite pos¬ 
sible that they are gradually digested by the cells fonning 
within the pollen mother cell. It is suggested that their func¬ 
tion is twofold: (1) For the retention of cells within the anther, 
and (2) for food storage. The chemical nature of those flanges 
is likewise not known but they do not seem to be of cellulose. 
Crude microehemical tests and observations under polarized 



Fig. 3. Diagram of dyads and tetrads in the 
antiier of Sansevieria, showing their arrangement in 
chains, Figured by H. A. McQuade. 



Fig. 4. Camera-lucida sketches of various stages in the formation of tho 
tetrad of Aloe, showing tlie gradual digestion of the pollen mother cell wall, 
(x approx. C35.) 


light with crossed Nicols fail to give positive cellulose re¬ 
actions even though the epidermal ceU walls of tho anther 
do. 

The mierospores of Tradesemtia, in the tetrad, regularly 
have the shape of the quadriseotion of a sphere. While the cells 
are united in fours, and immediately after they separate, the 
nucleus is in the midde of the cell (pi. 4, fig. 1). There are no 
vacuoles and the cytoplasm appears clear and watery. In 
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radial view the cell at this stage is nearly triangular with a 
continuous, smooth, distinct wall. As the microspore develops 
there is a differentiation of the wall. The wall which was 
innermost in the tetrad remains flattened and smooth, but the 
outer wall rounds out and becomes definitely sculptured. The 
inner wall rounds out much more gradually until the pollen 
grain is nearly ellipsoidal by the time it is mature. "When seen 
in tangential view the sculptured part of the wall of the micro- 
spore shows at each end, while the long side walls are smooth. 

A study was made of microspores of Tradescmtia paludosa 
to determine the change in position of the nucleus between the 
time of the breaking up of the tetrad and the first mitotic divi¬ 
sion. Soon after the miorospores become separate the nucleus 
moves from the middle to the end of the cell (pi. 4, fig. 2). A 
large vacuole usually occupies the other end and the middle 
region of the cell. It is during the migration of the nucleus 
from the middle to the end of the cell that the wall sculpturing 
first becomes apparent. From this time on it becomes more 
and more distinct. 

Just before prophase of mitosis the nucleus is again in the 
middle of the cell, closer to the flat wall than to the curved 
sculptured one, when seen in radial view (pi. 4, fig. 3). In some 
of the cells there appeared one large vacuole, enlarged at each 
end of the cell with a narrower connecting portion squeezed 
between the nucleus and the sculptured wall. These cells prob¬ 
ably represent a slightly earlier stage than those usually ob¬ 
served which contained two vacuoles, one in each end of the 
cell. The vacuoles usually appeared broad and blunt at the 
end toward the smooth fiat wall of the cell and tapered off 
toward the curved wall. 

The asymmetry of the mitotic figures in the microspore of 
Tradescantia is noticeable from the very early stages of 
prophase (pi. 4, fig. 4). Throughout their formation the vege¬ 
tative nucleus and the generative nucleus can be distinguished 
by their different appearance as well as by their position in 
the microspore. When the chromatids begin to differentiate, 
the nucleus is spherical in form. As soon as the chromosomes 
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become more definite and begin to loosen np and pull apart, 
the nucleus loses its regular shape and becomes more nearly 
obovoid. The small end is pressed close against the middle 
of the flat wall and the broad'end reaches nearly to the other 
side of the cell. The asymmetric shape of the prophase nucleus 
is due to the fact that at the small end the chromosomes are 
closely massed together, with very little space between them, 
while at the broad end they are much more scattered and 
pulled apart. Apparently, even before the chromosomes line 
up on the division plate there is some force which holds them 
in this asymmetric arrangement. The chromosomes become 
very much shortened and thickened before metaphase. 

The equatorial plate in mitosis is close to the smooth flat 
wall of the microspore cell and parallel to it. The six chromo¬ 
somes are approximately equal in length, two of them with 
median, and four with sub-median attachment constrictions. 
At metaphase they are arranged with their attachment con¬ 
strictions in a rough circle on the plate. The ends of the 
chromosomes may or may not lie within the plate. 

In anaphase the chromosomes split to form two dissimilar 
groups. The group which is to form the generative mrcleus is 
close to the smooth iimer wall of the cell and is very small and 
compact. The other chromosomes migrate almost to the out¬ 
side wall of the cell to form a much larger and much more 
loosely constructed group, which is to become the vegetative 
nucleus. The contraction of the chromosomes, begun in 
prophase, continues through anaphase. 

In the two-nucleate stage of the microspore the compact, 
darkly staining generative nucleus is close to the smooth inner 
wall of the cell and is surrounded by a non-staining area. A 
smooth membrane cuts it off from the rest of the cell. The 
vegetative nucleus is much larger, light staining, somewhat ir¬ 
regular, and often rather vague in outline. 

Later stages observed show that the membrane about the 
generative nucleus is no longer present. The generative nu¬ 
cleus swells somewhat and is next seen farther from the waU, 
larger and spherical. It seems as though the nucleus at this 
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stage is already in the prophase of the next mitotic division. 
The generative nucleus in mature pollen has no definite posi¬ 
tion but may lie in any region of the cell. It elongates rapidly 
and curls and twists about the -vegetative nucleus, -which is be¬ 
coming smaller. There is definite indication that separate 
chromosomes are arranged more or less parallel at this stage. 
This nucleus is often seen split from one end nearly its full 
length, the two halves lying parallel and close together. (Pig. 
5.) A definite organization was also observed in the vegetative 
nucleus of pollen grains taken from flowers of Tradescantia 

Fig. 5. Oaiaera-lucida sketches of generative nuclei from several pollen 
grains of Tradescantia paludosa: (A) nuclei from young pollen grains; 

(B) nuclei at time of pollination, (x approx. 845). 


paludosa which were mature and shedding pollen and also in 
a tetraploid Tradescantia hybrid (pi. 4, fig. 9). The ends of 
the chromosomes could be seen sticking out from the main 
body of the nucleus and in some cases could be distinguished 
entirely across the nucleus. In no case could more than twelve 
ends bo counted (except in the tetraploid where twenty-four 
would be expected) and in two oases this number could be 
definitely seen. It seems reasonable to believe that these are 
separate chromosomes. 

The presence of refractive granules in the cytoplasm of the 
pollen mother cell has been noted by several authors, but Sax 
and Edmonds are the only workers who make any statement as 
to their varying presence or as to their chemical composition. 
Crude microchemical tests show that in Tradescantia these 
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14 Days 


Fig. 6. Showing variation in volume in the development of the male 
gam^oph}i« of Tradesoantia paktdosa. Note the great increase just be¬ 
fore mitosis begins and after mitosis when the pollen is ripening. The 
decrease from its greatest volume until the time of pollination is probably 
due to a gradual desiccation as the anther opens. Length of time for the 
development of the various stages from Sax and Edmonds (’33). 
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granules are neither starch (Sax and Edmonds, ’33) nor li¬ 
poids. In Aloe the granules are not as definite and distinct as 
in Tradescantia and at times they are hardly visible. Further¬ 
more, there seem to be two types of granules in Aloe; one Mnd 
very clearly distinguishable and seemingly of the nature of 
those in Tradescantia; another kind rare in occurrence and not 
so distinct in appearance. These latter granules seem to be 
lipo-protein in nature, being soluble in alcohols, esters, and di¬ 
ethyl ether, slightly soluble in chloroform and benzene, soluble 
in concentrated hydrochloric acid and sodium hydroxide. 
They give a positive orange-red reaction with Sudan HI, a 
brownish coloration with osmic acid, and a positive Biuret 
test. Reactions characteristic of other types of compounds 
give negative results. Granules of this type were present in 
few cells, but there can be no doubt that some granules, lipo¬ 
protein in nature, occasionally occur in Aloe and are absent 
in Tradescantia. 

The relative number of refractive granules appearing in the 
various stages has never been estimated. Accordingly, com¬ 
parative counts of every stage in the development of the male 
gametophyte of Tradescantia hirsutiflora were made, taking 
into account the following considerations: cells of equal age 
were selected for each type; counts were made from the same 
view in every case; and slides were kept at the same relatively 
low temperature during the study (below 20® 0.). Since 
moderate heating produces better differentiation in staining 
between nucleus and cytoplasm, heating is often employed to 
produce better slides. But as granules are more or less, some¬ 
times entirely, destroyed in this way, slides subjected and those 
not subjected to this treatment must not be compared. 

Refractive granules are absent in the pollen mother cell and 
in prophase appearing between prophase and metaphase i of 
meiosis. From metaphase i there is a gradual decrease in 
the number of granules per cell throughout the entire meiotic 
process, the smallest number being present in the individual 
cells united in the tetrad (fig. 7). The cells making up the tet- 
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Fig. 7. Showing the average niimher of refractive granules found in 
unvacuolated cells in the development of the male gamelophyte of Trades- 
cawtia hksviiflora. Length of time from Sax and Edmonds (’33). 
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rad then split, and comparisons made with nnvacuolated cells 
in prophase of mitosis show that an enormous increase in vol¬ 
ume of the cell and a corresponding increase in the number of 
granules has taken place. In the cells united in the tetrad and 
in the young microspore the nucleus is seen in the center of the 
cell; the granules are very large and no vacuoles are present 
(pi. 4, fig. 1). Later the nucleus is found at the end of the cell, 
and at this stage the microspore characteristically has a very 
large vacuole (pi. 4, fig. 2) and almost no granules. Before 
prophase of mitosis the nucleus is again at the center of the 
cell and the number of granules depends upon the presence or 
absence of vacuoles. If a very large vacuole is present gran¬ 
ules are usually lacking, whereas if vacuoles are absent the 
cytoplasm is filled with granules. Intermediate stages with 
small vacuoles and few granules compared to the same stage 
in its unvacuolated condition can be found. Thus the data show 
a distinct correlation between the number of granules and 
the presence or absence of vacuoles. 

Although granules are often found in all stages of mitosis it 
is apparently customary for cells in this division to be greatly 
vacuolated and to be practically lacking in granules. Counts 
made during mitosis in Tradescantia Mrsutiflora in cells in 
which vacuoles were absent show a steady decrease (parallel¬ 
ing meiosis) from prophase to telophase, a rather large number 
being present in telophase (fig. 7). There is an increase from 
telophase to mature pollen. If the telophase stage indicated 
in the graph is very late there is evident in the two processes 
(meiosis and mitosis) a parallel decrease in the number of 
granules throughout both divisions, and a corresponding in¬ 
crease after division. At no time are more granules present 
than in. unvacuolated mature pollen. The granules of the ma¬ 
ture pollen grain are usually smaller and less definite than 
in the microspore, it is true, and they may even be different 
in fibAuiififl] character, but there can be no doubt that they are 
present in abundance in the mature pollen of the specimens of 
Tradescantia asidAloe studied. 
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SUMMAET 

1. A consecutive account of the development of the male 
gametophyte in species of Tradescantia is presented. 

2. Appearance and disappearance of vacuoles in Trades¬ 
cantia is correlated with the variation in number of refractive 
granules. 

3. Wall sculpturing in Tradescantia begins with the sudden 
growth of the young microspore, just before prophase of 
mitosis. 

4. There are two definite periods in which increase in size is 
apparent in the development of the male gametophyte in Trad¬ 
escantia: (1) Just before mitosis begins, and (2) after mi¬ 
tosis, when the pollen is ripening. 

5. It has been possible to observe separate chromosomes in 
vegetative nuclei of mature pollen in Tradescantia paludosa 
and in a tetraploid Tradescantia hybrid. 

6. It is believed that the elongated generative nucleus in 
Tradescantia is composed of separate chromosomes. 

7. A decrease in the number of refractive granules during 
the processes of meiosis and mitosis in Tradescantia hirsuti- 
flora is shown by comparisons of the average number present 
in unvacuolated cells. 

8. The flanges noted on the pollen mother cell wall of Qas- 
teria. Aloe, and Sansevieria seem to be digested by the cells 
developing from the pollen mother ceU. 
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Explanatioe of Plate 

PLATE 4 

Diagrammatic review of the development of the male gametophjte of Trades^ 
emtia, showing simultaneously the changes in nucleus, vacuoles, refractive granules, 
cell wall, and cell size. The figures are all drawn to the same scale from aceto- 
carmine smears. The wall outlines are from enlargements of cameraducida draw¬ 
ings. The nuclei and vacuoles are drawn to scale either from the same cell from 
which the size was obtained or from other typical cells of the same stage, (x ap¬ 
prox. 985.) 

Figs. 1-^. Tradesoimtia hvrsuiiflora. 

Fig. 1. Microspore soon after separation of tetrad, nucleus in the middle, gran¬ 
ules very large, no vacuole, cell wall not difTerentiated. 

Fig. 2. Older microspore after nucleus has migrated to the end, granules very 
scanty, one large vacuole, wall sculpturing first apparent. 

Fig. 3. Very early prophaae of mitosis, cell and nucleus both much larger. 

Fig. 4. Prophase of mitosis, chromosomes optically double. Note the asym¬ 
metry of the nucleus. 

Fig. 5. Metaphase of mitosis, tangential view of the cell (polar view of the 
plate). 

Fig. 6. Anaphase of mitosis, the two groups of chromosomes very different in 
compactness. 

Fig. 7. Two-nucleate microspore. 

Fig. 8. Mature pollen grain, some structure visible in the generative nucleus, 
many small granules, no vacuoles. 

Fig. 9. Tangential view of the mature pollen grain of a tetraploid Tradeacantia 
hybrid showing visible organization in the vegetative nucleus. 

The figures are frankly diagrammatic. They are an attempt to integrate and 
summarize all observations. 



Ann Mo ]Jor (»vid,Voi 24,1037 


Pi ATt 4 



JOHNSON AND PKCK—MALE GAMETOPHYTE IN MONOCOTS 




CONTEIBUTIONS TOWAED A FLORA OF PANAMA^ 


Based upon CoLLBCiioisrs by Expbditioh-s eeom the Missoxtbi 

* 

Botanical Gaeden Teopioal Station, Balboa, C. Z. 

Intbodxjotion 

When the Missouri Botanical Garden acquired the “orchid 
garden” of the late 0. W. Powell of Balboa, CanalrZone, in 
1926, the chief motives were to perpetuate that fine collection 
and eventually to add it to the already famous collection of 
orchids at Saint Louis. Shortly before the death of Mr. 
Powell, during the same year, the government of the Canal 
Zone provided the Garden with a favorable site located in a 
narrow, secluded ravine at the western base of Ancon Hill, yet 
very accessible to the center of Balboa itself. To this tract of 
land the Powell orchids were removed, and suitable landscap¬ 
ing undertaken. An administration building was erected to 
serve both as a residence for the manager and to provide lab¬ 
oratory space for visiting investigators from the Garden in 
Saint Louis. Even before these improvements had been com¬ 
pleted, it became obvious that the Missouri Botanical Garden 
was not taking measures merely for the temporary care of a 
fine collection of orchids, but in effect was laying the founda¬ 
tions for a permanent Tropical Station. 

Since its founding in 1926 the Tropical Station has attained 
a position somewhat analogous in Panama to that of the Mis¬ 
souri Botanical Garden proper in the United States. Its in¬ 
terest and accessibility have made it frequented by residents of 
the Canal Zone and Panama as well as by tourists. Aside from 
its function as the repository of the Powell collection of or¬ 
chids, however, its scientific possibilities have only begun to 
be realized. 

With the exception of the narrow Canal Zone, the flora of 
Panama can scarcely be considered as better known than that 
of the other Central American republics. The region from 

* Issued April 30, 1937. 

Ann. Mo. Bot. Gabd., Vol. 24, 1937. 
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the Canal Zone eastward to the Colombian border, including 
virtually the whole of the territories of San Bias and Darien, 
is practically unexplored botanically. As a matter of fact, it 
is still dangerous for white travelers to penetrate this portion 
of the republic. Although the eastern poi-tion of Panama is at 
present the least known, at the same time its vegetation is 
probably the richest and the most unspoiled. In this region 
also we may well expect to find new evidence for the historical 
association of the North and South American floras. 

It must not be thought that one must travel far and under 
great difficulties in order to make valuable contributions to 
our knowledge of the Panamanian flora, however. Well main¬ 
tained automobile highways now permit botanical collecting 
at a minimum of discomfort in the provinces west of the Canal 
Zone where a surprising number of interesting novelties await 
even a casual collector. 

With its Tropical Station strategically located in Balboa, it 
is natural that the Missouri Botanical Carden should con¬ 
tribute to our knowledge of the Panamanian flora. Several 
expeditions have already been organized and sent to various 
promising localities in the republic for the reconnaissance of 
the vegetation and the preparation of herbarium specimens, 
and similar activities are planned for the future. It is possible 
that sufficient material at length may be available for a com¬ 
prehensive flora of Panama in its entirety. As a preliminary 
to such a flora it is planned to publish a series of reports on the 
various expeditions which are sponsored by the Missouri Bo¬ 
tanical Garden from time to time. These reports will embody 
records of vascular plants previously described but hitherto 
not known to occur in Panama and the descriptions of novelties 
to science contributed, as far as possible, by specialists of the 
various plant families. 
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Pig. 1. Scene near the headwaters of the Bio Chiriqui Pig* -• Cerro Punta, Chiriqui. 

iTiejo, near Cerro Punta, Chiriqui. 
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1. Collections in the Peovincbs of CniBiQui, Cocl6, and 
Panama, by E. J. Sbibbet DimiNG the Shmmbb of 1935 

EOBEET E. WOOpSON, JE. 

Research Assistant, Missouri Botanical Garden 
Assistant Professor in the Henry Shaw School of Botany of Washington University 

AUTD S»USS£iriXi J. SIBXHIEjKT 

Assistant in Botany, Henry Shaw School of Botany of Washington University 

During the months of June, July, and August, 1935f accom¬ 
panied by Dr. G. W. Martin, of the State University of Iowa, 
we collected upon the Pacific slope of Panama at various lo¬ 
calities in the provinces of Chiriqui, Cocl4, and Panama, and 
made a small collection near the mouth of the Eio Trinidfid 
upon the Atlantic slope. While in Balboa the party made its 
headquarters at the Tropical Station, and to Mrs. Mary D. 
Hunter, then temporary manager of the Station, the members 
feel particularly indebted for her hospitality and the success 
and pleasure of their sojourn. It is also a pleasure for the 
party to acknowledge the many kindnesses and stimulating 
companionship of their friend, Mr. Adrien M. Boueh4, Jr., of 
Pedro Miguel, C. Z., who wac chiefly responsible for the sum¬ 
mer’s itinerary. 

Collecting in the tropical American rain forests during the 
so-called “rainy season,’’ extending on the Pacific slope of 
Panama roughly from May until December with short inter¬ 
mittent respites is a difficult matter when done at any distance 
from modem conveniences and for any length of time. Con¬ 
sequently it is not surprising that the majority of herbarium 
specimens from Panama is representative of the dry season 
rather than of the entire year. It was for this reason that the 
“wet’’ months of June, July, and August were chosen for col¬ 
lecting in 1935. As a matter of fact, these months proved to 
be the “wettest” on record upon the isthmus, approximately 
60 inches of rain falling in certain localities during July and 
about equally during June and August. 

Under such conditions the difficulties of desiccation and 
the dangers of molding are obvious. For these reasons and 
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also as the consequence of misfortunes in the transportation 
of supplies upon two occasions in Chiriqul, the collections for 
the summer of 1935 were relatively few, consisting of but 552 
numbers in multiplicate. In view of the small total collection, 
the number of novelties and new records is good evidence of 
our relatively meagre knowledge of the Panamanian flora 
even in regions of easy access. 

Of the numerous trips taken during the summer of 1935, two 
in partJcular merit note since they were to localities of special 
interest. The more extended of these was in northwestern 
Chiriqui province just under the continental divide. Arriving 
by aeroplane upon the Llanos del Volcan, southwest of the base 
of the Volcin de Chiriqui, the party journeyed by foot some 
fifteen miles up the valley of the Eio Chiriqui Viejo to the finca 
of Mr. Hugh J. White, a retired employee of the Panama 
Canal. At Mr. White’s finca, called “Monte Lirio” (alt. 1550 
m.), the party made a base from which reconnaissance trips 
were made daily for a period of several weeks. 

The province of Chiriqui has been visited by numerous bo¬ 
tanical collectors, but chiefly in much the same territory, ex¬ 
tending from the seaport Pedregal and the capitol city David, 
to Boquete, an attractive settlement in the coffee-producing 
region between Volcan de Chiriqui and Cerro Horqueta. It is 
safe to assume that no botanists had visited the valley of the 
upper Eio Chiriqui Viejo prior to the visit of the Missouri 
Botanical Q-arden party in 1935. This valley lies north and 
west of the Volcan, the headwaters of the river rising towax*d 
the base of Cerro Punta (alt. 1900 m.) and Cerro Picacho (alt. 
2000 m.) upon the continental divide. The region about Monte 
Lirio itself is provided with a very rich vegetation of rain for¬ 
est nourished by the dense “baja ricas” (drenching, foggy 
rains) which descend from the mountain slopes with daily 
regularity throughout the rainy season. This flora is es¬ 
sentially an extension of that characteristic of the Cordillera 
de Talamanca in Costa Eica. 

Emptying out of a narrow mountain gorge (“Paso Ancho”), 
the Eio Chiriqui Viejo has cut for itself a narrow, canyon-like 
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valley along the ■western margin of the Llanos del Volcan (alt. 
1330 m.), the old lava field of the extinct Volcdn de Chiriqm 
(alt. 3374 m.). Although the llanos have been subjected to 
grazing by cattle and half-"wild horses throughout their greater 
extent, they still support an interesting vegetation, including 
occasional novelties and numerous plants not yet recorded 
from Panama, many of which recall the chaparral of Mexico. 
At the southern margin of the llanos are found several springs 
and small lakes which feed such short but turbulent streams as 
the Eio Gariche. In the narrow upper valley of this river the 
party spent several days at the finca (alt. 1100 m.) of Mr. Frank 
Mathews. 

jN’earer the Canal Zone, the province of Code has been pe¬ 
culiarly neglected by botanical collectors. During the sum¬ 
mer of 1935 the Missouri Botanical Garden party visited an 
interesting locality in Code known as El Valle de Anton, which 
is evidently the greatly eroded crater of an ancient volcano. 
Upon the floor of this “valley” many interesting bogs are 
found, and the predpitous walls support a rich rain forest. 
Overlooking El Valle to the north is the eastern end of the 
Serrania de Tabasara, dominated by the peculiar, “gun- 
sighted” Cerro Valle Chiquito. A fairly good highway now 
leads westward from Balboa as far as David, in Chiriqui, 
although the western portion is practically impassible in the 
rainy season. Prom this highway a small branch turns inland 
a short distance west of San Carlos, leading abruptly up to the 
“Llano Bonito,” through Las Margaritas, to El Valle de 
Anton. 

Llano Bonito itself is an interesting place for collecting, 
although it has been subj’ected to grazing in part. It consists 
of an uptilted plain underlain near the surface by volcanics and 
greatly eroded into a maze of gullies, particularly in its upper 
reaches. Many interesting plants are foimd in the region of 
El Valle and Llano Bonito, outstanding of which, perhaps, are 
several of pronounced afiBnity ■with the flora of the Antilles, in¬ 
cluding the ■widespread Antillean Polypodium dissimUe L. 
and Spirmthes Scopulariae Eehb. f., previously thought to be 
an endemic of Trinidad. 



[Voi.. 24 

180 ANNALS OF THE MISSOtTBI BOTANICAL GAEDBN 

POLYPODIACEAB 

Determined iy W. S. Maxon (Washington) 

Deyopteris macradbnia (Sod.) C. Chr. Chiriqui: valley of 
the upper Rio Chiriqui Viejo; rare (Seibert 185). Previously 
known only from Ecuador. 

Polypodium asteolbpis Liebm. Code; not uncommon upon 
trees, El Valle de Ant6n (Seibert 421). A common tropical 
American species, but apparently not previously known from 
Panama. 

PoLYPODiUM DissiMiLB L. Cocl6: vicinity of Llano Bonito, 
infrequent (Seibert 510). Widespread throughout the An¬ 
tilles ; known on the continent from Guatemala, Venezuela, and 
the Guianas. 

Ehipidopteris flabellulata (H. & B.) Pee. Chiriqui: on 
mossy logs, valley of the upper Rio Chiriqui Viejo, not infre¬ 
quent (Seibert 331). Previously known from Costa Rica and 
northern South America. 

CYPEBAOBAB 

Determined hy Fr. Hugh O^Neill (Washington) 

Lipocarpba Sbllowiana Kunth. Chiriqui: Llanos del Vol- 
edn (Seibert 370). Previously known from Brazil and Peru. 

PALMAB 

Determined hy L. E, Bailey (Ithaooy N, Y,) 

Chamabdorba costarioana Oersted. Chiriqui: valley of the 
upper Rio Chiriqui Viejo (Seibert 218). Previously known 
only from the vicinity of the type locality at Mr. TurriaJba, 
Costa Rica. 


BBOMBLIAOBAB 

Determined hy L, B, Smith (Camhridgef Mass,) 

Catopsis nutans (Sw.) Griseb. Panamd: vicinity of Aren- 
oso, lower Rio Trinidad (Seibert 646). Recorded from Colom¬ 
bia and Costa Rica, but previously unknown for Panama. 

Guzmania polyobphala Mez & Werokl4. Chiriqui: valley of 
the upper Rio Chiriqui Viejo (Seibert 208). Flowers cream, 
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tinged with light cream at the base. Previously known from 
Costa Eica. 

Veibsia subsbounda Wittm. Chiriqui: valley of the upper 
Eio Chiriqui Viejo (Seibert 22$). Fruits purplish brown. 
Previously recorded from Costa Rica. 

AMAEinXIDAOEAE 

Euchaiiis Bouchei Woodson & P. Allen, spec, nov., herbacea 
bulbosa; bulbis tunicatis late ovoideis ca. &-8 cm. diametro 
metientibus; foliis ovato-lanceolatis apice acunainatis basi at- 
tenuatis 35-42 cm. longis 10-11 cm. latis delicate membranaceis 
glaberrimis; petiolis 25-30 cm. longis leviter canaliculatis basi 
paulo alatis glaberrimis; inflorescentiis umbellatis 4-10-floris; 
pedunculo crassiusculo 55-60 cm. longo glabro; bracteis sub- 
foliaceis 1.0-1.5 cm. longis; pedicellis ca. 2.5 cm. longis glabris; 
perianthii lobis ovatis breviter acuminatis 3.0-3.5 cm. longis 
ca. 1.3-1.5 cm. latis patulis, tubo infundibuliformi usque ad 
3.5 cm. longitudine ca. 0.15 cm. diametro metiente deinde 
0.5 cm. longitudine tenus conico-dilatato, ostio ca. 0.6 cm. diam¬ 
etro metiente; staminum filamentis membranaoeo-dilatatis 
trapezoideis basi connatis ca. 1.2 cm. longis, antheris ca. 
0.3 cm. longis caducis; ovario 3-loculare subgloboso ca. 0.3 cm. 
diametro metiente, stylo gracilissimi, stigmate breviter 3- 
lobato bene exsei*to; fructibus ignotis.— Cogue : in woods near 
the base of Cerro Valle Chiquito, July 20,1935, R. J. Seibert 
466 (Herb. Missouri Bot. Garden, type). 

This is apparently the first representative of the ornamental 
genus Eucharis to be reported from north of Colombia. Abun¬ 
dant in the neighborhood of El Valle de Ant6n and the base of 
Cerro Valle Chiquito, it is easily distinguishable from the 
South American congeners by its broad staminal filaments 
which are roughly trapezoid, and without the rounded, lateral 
lobes characteristic of all the previously known species except 
E. Sanderi, in which the filaments are narrowly linear. This 
species is probably widely distributed in Panama. It has been 
cultivated at the Missouri Botanical Garden Tropical Station 
for several years under the name “Easter LUy.’' 
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CANNACBAB 

Canna latifolia Mill. Chiriqui: valley of the upper Rio 
Chiriqui Viejo, not infrequent in low thickets (Seibert 295). 
Onr specimens accord well with the description of C. latifolia 
save for the obovate-trigonal capsules. If our plants are cor¬ 
rectly identified they constitute the first record of the species 
from north of Colombia. 

OECHIDACEAE 

Determined "by C. Sohweinfurth (Cambridge, Ma^s,) 

Habbnaeoa setipbea Lindl. Chiriqui: banks of intermittent 
streams, Llanos del Volcan, fairly frequent (Seibert 326); 
Code; Llano Bonito, north of Las Margaritas, fairly frequent 
(Seibert 538). Previously recorded from Mexico, Guatemala, 
British Honduras, Honduras, Colombia, Venezuela, British 
Guiana, and Brazil. 

Ellbanthtjs oapitatus (R. Br.) Rchb. f. Chiriqui: valley of 
the upper Rio Chiriqui Viejo, vicinity of Monte Lirio, rather 
frequent (Seibert 140, 268). Widespread from Mexico to 
Brazil and Peru, but not previously recorded from Panama. 

Spieanthbs Soopxjlaeiab Rchb. f. Cocl6: Llano Bonito, rare 
(Seibert 528). Previously known only from the island of 
Trinidad. 

Malaxis beachxebhtnoha (Rchb. f.) Ames. Chiriqui: 
Llanos del Volcan ( Seibert 327). Flowers of this species have 
a faint but sweet and agreeable odor. Previously recorded 
from Mexico, Guatemala, Honduras, and Costa Rica. 

Malaxis bxoavata (Lindl.) 0. Ktze. Chiriqui: valley of the 
upper Rio Chiriqui Viejo, vicinity of Monte Lirio, deep forest 
(Seibert 175). Flowers with a rather faint but disagreeable 
odor of spoiled eggs. Previously unknown south of Mexico. 

Malaxis maceostaohta (Llave & Lex.) 0. Ktze. Chiriqui: 
bank of an intermittent stream. Llanos del Volcdn (Seibert 
128). Previously recorded from Arizona, New Mexico, Mex¬ 
ico, and Costa Rica. 

Malaxi s PASTHONn Morr. var. dentioulata (Rchb. f.) A., H. 
& S. Chiriqui: valley of the upper Rio Chiriqui Viejo, vicinity 
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of Monte Lirio, relatively frequent (Seibert 170, 221). Flow¬ 
ers with a faint odor of dried tobacco.^ Previously known only 
from Costa Eiea. 

Lipams WENDLANDn Eohb. f. CMriqui: valley of the upper 
Eio Chiriqui Viejo, vicinity of Monte Lirio, epiphytic, fre¬ 
quent (Seibert 195,216). Previously known from Costa Eica. 

Pleurothallis triangulabia C. Schweinfurth, spec. nov. Herba 
epiphytica, caespitosa, mediocris. Caules comparate alti. 
Folia deflexa, late ovata, basi profunde cordata, apice abrupte 
acuminata. Pedunculi in sinu folii fasciculati, uniflori, bractea 
conduplicata celati. Sepalum dorsale suborbiculari-ovatum. 
Sepala lateralia in laminam paulo angustiorem connata. 
Petala multo minora, oblongo-lanoeolata, leviter falcata, mar- 
gine eroso-denticulata. Labellum camosum, ovato-triangu- 
lare, apiculatum, basi late truncatum. Colunma perbrevis, 
lata, cum pede crasso. 

Plant epiphytic, caespitose, about 29 cm. high, erect. Eoots 
fibrous, filiform, numerous, glabrous. Stems 8 to about 27 cm. 
tall, pi'ovided at the base and below the middle with a long 
tubular, evanescent sheath. Leaf solitary, horizontally spread¬ 
ing or reflexed, ovate or broadly ovate, deeply cordate at base 
with overlapping auricles, 5.6-10.1 cm. long including the 
auricles, 3.3-5.9 cm. wide, abruptly acuminate, coriaceous. Pe¬ 
duncles fascicled in the sinus of the auricles of the leaf, 1- 
flowered, concealed by a conspicuous conduplicate spathe which 
is about 3 cm. long. Flowers bilabiate, medium-sized. Dorsal 
sepal broadly ovate, about 12 mm. long and 9.8 mm. wide, 3- 
nerved, minutely papillose on the inner surface. Lateral 
sepals connate into an ovate lamina which is 10 mm. long and 
about 8.2 mm. wide, obtuse or shortly bidentate with acute 
teeth, 4-nerved (the nerves slightly carinate on the outer sur¬ 
face) with 2 indistinct central nerves. Petals oblong-lanceo¬ 
late, slightly falcate, 6.5-7.3 mm. long, 2.2-2.5 mm. wide, erose- 
denticulate on the margins, acute, 1-nerved. Lip simple, 
fleshy, ovate-triangular, about 3.4 mm. long from the middle of 

^ Since the odors of all four species of Mcdascis found in this part of Chiriqui are 
very distinctiye and constant^ we have taken care to note each for the benefit of 
future collectors and students. 
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the base to the apioulate apex, about 4 mm. wide across the 
truncate base, much thickened and papillose through the an¬ 
terior portion and lateral margins toward the base, arouate- 
recurved in side view due to the fleshy semilunate basal callus 
which is broadly suloate next the column-foot, 3-nerved. 
Column very short and broad, extended into a stout papillose 
foot.— Costa Rica: “Arbres des p§,turages h Palmira de Al¬ 
faro Ruiz. Alt. 840 m., 4-Vn-1925. Fleurs rouge-vineux 
fonc6.” A. M. Brenes (138a) 1341 (Herb. Ames No. 43761, 
type) ; Panama: CHiBiQuf: valley of the upper Rio Chiriqui 
Viejo, vicinity of Monte Lirio, alt. 1300-1900 m. Epiphytic on 
rotten logs; flowers dark reddish purple, June 27-J uly 13,1935, 
B. J. Seibert 269 (Herb. Missouri Bot. Garden, ootypb). 

PleurothaUis triangidahia is vegetatively similar to many 
species of the alliance of P. cardiothalUs Rchb. f. and P. phyllo- 
cardia Rchb. f., but is distinct from all by reason of its peculiar 
lip. Seibert 269 shows slight discrepancies from the type col¬ 
lection. One stem is about 30 cm. tall. One leaf is 11.7 cm. long 
from tip of auricles to tip of lamina. Dorsal sepal elliptic- 
ovate, 11 mm. long, 7.8 mm. wide. Lamina of lateral sepals 
oblong-ovate, about 10.1 mm. long, 6 mm. wide. Petals 7.5 mm. 
long. 

Plbubothallis TuBECKHBiMn Schltr. Chiriqui: valley of 
the upper Rio Chiriqui Viejo, vicinity of Monte Lirio ( Seibert 
142). Previously known from Guatemala, Honduras, and 
Costa Rica. 

Epidbndeum Pabkinsonunum Hook. Chiriqui: valley of 
the upper Rio Chiriqui Viejo, vicinity of Monto Lirio, frequent 
(Seibert 214, 217). Previously known from Mexico, Guate¬ 
mala, Honduras, and Costa Rica. 

Epidbndbum mroMAETiM: Hook. Cocl5: vicinity of El Valle 
de Ant6n ( Seib ert 426 ). Very widely distributed from Florida 
and Mexico through Central America and the Antilles to 
Venezuela, British Guiana, Brazil, Peru, and Bolivia, but pre¬ 
viously unrecorded in Panama. 

Calanthb mbxioana Rchb. f. Chiriqui: valley of the upper 
Rio Chiriqui Viejo, vicinity of Monte Lirio (Seibert 171). 
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Previously known from Mexico, Guatemala, Costa Eica, and 
the Antilles. 

Bletia oampanttlata Llave & Lex. Chiriqui; Llanos del Vol- 
cdn, infrequent ( Seibert 328). Previously known from Mexico 
and Guatemala. 

Ltoaste Dowiana Endres & Rchb. f. Code: near summit of 
Cerro Valle Chiquito (Seibert 644). Previously known from 
Costa Eica. 

Huntlbya Buetii (Endres & Rchb. f.) Pfitz. Code: near 
summit of Cerro Valle Chiquito (Seibert 643). Previously 
known from Costa Rica. 


PIPEEACEAE 

Determined ly William TreUaae {'ZJrbana, III.) 

Feperomia antoni Trel., spec. nov. Herba epiphytica repens 
sat magna omnino glabra; caule graciliuseulo; f oliis altematis 
obovatis obtuse breviterque acuminatis longe cuneatis 2.5- 
6.0 cm. longis 4-9 cm. latis pinnate nervatis; petiole 3.0-3.5 cm. 
longo; spicis geminatis 0.2 cm. crassis 15.0 cm. longis; pe- 
dunculo 4.0 cm. longo ad apicem ramuli terminalis 1-braoteati 
7.0 cm. longi conlocato; bracteis peltato-rotundatis; baccis ob- 
longoideis anguste rostratis; stigmate anteriore sub rostro 
tenente.— Coolb : El Valle de Ant6n and vicinity, alt. 500-700 
m., July 23-26, 1935, B. J. Seibert 437 (Herb. Missouri Bot. 
Garden, type). 

Feperomia Seibertii Trel., spec. nov. Herba epiphytica 
erecta sat magna laxe ramosa glabriuscula post exsiccationem 
colore fulva; caule 0.2-0.3 cm. crasso anguloso nodis hirtellis; 
foliis aut altematis aut oppositis late lanceolatis acuminatis 
basi acutis 1-2 cm. latis 2.5-5.0 cm. longis 3-5-nervatis cilio- 
latis; petiole vix 0.5 cm. longo alate decurrente; spicis aut 
terminalibus aut lateralibus oa. 0.1 cm. crassis 4.0 cm. longis; 
pedunculo gracile 1 cm. longo; bracteis rotundato-peltatis; 
ovario ovoideo; stigmate subapicale.—CniEiQTTf: valley of the 
upper Rio Chiriqui Viejo, vicinity of Monte Lirio, District of 
Bugaba, alt. 130(>-1900 ul, June 27-July 13,1935, B. J. Seibert 
201 (Herb. Missouri Bot. Garden, type). 
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Peperomia vallictilae TreL, spec. nov. Herba assargens sat 
TTtft g Tifl. omnino glabra; caale 0.1-0.2 cm. crasso; foliis plerisqao 
altematis raro oppositis 3-natisve rbomboide elliptico-lanceo- 
latis oblaaceolatisve apice sabacatis basi cimeatis 2.0-4.5 cm. 
longis l.Q-1.5 cm, latis opacis obscare 3-nervatis; petiolo 0.5- 
1.0 cm. loago; spiels aat terminalibas aat lateralibas fili- 
formibas 10-15 cm. longis; pedanealo 1 cm. longo; braeteis 
rotimdato-peltatis; baccis ovoideis; stigmate sabapicale.— 
CocLB : western slope and summit of Cerro Valle Ohiqaito, alt. 
700-800m., July 25,1935, R. J. Seibert 503 (Herb. Missouri Bot. 
Garden, type). 

Piper liratinenre Trel., spec. nov. Frutex P. pseudo-lmceo- 
lato afSnis; intemodiis sat gracilibus elongatisqae sparse vil- 
losis tandem glabratis; foliis lanceolatis gradatim angustis- 
sime acuminatis basi gradatim inaeqaaliter obtasis sabcorda- 
latisve 14f-15 cm. longis 4.0-4.5 cm. latis sapra glabris ragosis- 
qae mediam versas pinnate nervatis atroque latere, nervis 6- 
7, subtas molliter birsutis venis valde prominentibas; petiolo 
ca. 1 cm. longo sabbirsato; spicis carvatis longe caspidatis 
8-10 cm. longis 0.2 cm. crassis; pedanealo 2 cm. longo sparse 
pabescente.—OHmiQui: valley of tbe apper Eio Obiriqai 
Viejo, vicinity of Monte Lirio, alt. 1300-1500 m., Jime 28,1935, 
R. J. Seibert 158 (Herb. Missoari Bot. Garden, type). 

Piper marmoreumTrel.,spec.nov. Fratex (?) glaber viridi- 
marmoreas; intemodiis florigeris gracilibas sat brevibus; 
foliis ovatis sat abrapte acuminatis basi rotandatis 19-20 cm. 
longis 10 cm. latis omnino pinnate nervatis post exsiccationem 
ebartaeeis; petiolo 2 cm. longo; spicis erectis 12.5 cm. longis 
0.4 cm. crassis; pedanealo 1 cm. longo.—^P anamI: vicinity of 
Arenoso, lower Eio Trinidad, alt. 26-50 m., Aug. 7-10, 1935, 
R. J. Seibert 622 (Herb. Missouri Bot. Garden, type). 

Piper rivi-vetusti Trel., spec. nov. Fratex riparias ca. 2 m. 
altas; intemodiis florigeris sat crassis brevibasque cinereo- 
bispidis; foliis oblique ovatis elliptico-sabrbomboideisve acu- 
minatis basi acatis vel inaequilateraliter sabobtusis 16-17 cm. 
longis 7.5-8.5 cm. latis mediam versas pinnate nervatis, nervis 
atroque latere 6 scabridalis sabtas breviter birsutis; petiolo 
ca. 1.5 cm. longo sabbirsato; spicis erectis obtusis 9 cm. 



1987 ] 


FLORA OF PANAMA. I 


187 


longis 0.4 cm. crassis; pedimeulo 1 cm. longo; bracteis rottm- 
dato-peltatis ciliolatis.—CniEiQTji: valley of the upper Bio 
OMriqui Viejo, vicinity of Monte Lirio, alt. 1350-1400 m., July 
2, 1935, R. J. Seibert 192 (Herb. Missouri Bot. Q-arden, type). 

Piper subrepens Trel., spec. nov. Frutex nodosus glaber; 
intemodiis florigeris gracilibus brevibusque; foliis ovato-lan- 
ceolatis subovatisve acuminatis basi rotundatis 7.5-9.0 cm. 
longis 3-8 cm. latis quarto inferiore pinnate nervatis, nervis 
utroque latere 3-4, post exsiccationem firmis margine aliquid 
revolutis; petiolo 1 cm. longo; spicis 1 cm. longis 0.3 cm. 
crassis obtusis; pedunculo gracile 1 cm. longo.—OooiJ: west¬ 
ern slope and summit of Cerro Valle Ohiquito, alt. 700-800 m., 
July 25, 1935, R. J. Seibert 504 (Herb. Missouri Bot. Q-arden, 
type). 

PAQACBAB 

Queecus insiqnis Mart. & Gal. OMriqui; valley of the up¬ 
per Bio OMriqui Viejo, vicinity of Monte Lirio (Seibert 225). 
According to Trelease’s recent monograph of the American 
Oaks, tMs species has previously been known only from south¬ 
ern Mexico. Our specimens, taken from trees not infrequent 
in the valley of the upper OMriqui Viejo, certainly accord well 
with the Mexican representation although the margin of the 
leaves is apparently quite entire in most eases, and the acorns 
average somewhat smaller, but not consistently so. 

QuEEOtrs BUGENiAEFOLiA Liebm. OMriqui: vaUey of the up¬ 
per Bio OMiiqui Viejo, vicimty of Monte Lirio (Seibert 226). 
TMs species appears to be too difficult to distinguish from 
Q. Seemanm Liebm., originally described from the region of 
Boquete, province of OMriqui. If the two be maintained, how¬ 
ever, it must be admitted that our specimens check rather more 
closely with the description and figures of the former, wMch 
bfl.a previously been unknown outside Oosta Bica. 

LOBANTHAOBAB 

Determined iy WUUam Irelease (Vrlana, HU) 

Phokadendeon ooeynaetheon EicMer var. Seibertii Trel., 
var. nov., ramulis distincte ancipitalibus; foliis anguste ob- 
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longis vel falcate lanceolatis 5-7 cm. longis 0.8-1.3 cm. latis; 
spicis (immaturis) 2 cm. longis 0.2 cm. crassis cylindricis.— 
CooLE: El Valle de Anton and vicinity, alt. 500-700 m., July 23, 
1935, B. J. Seibert 411 (Hert). Missouri Bot. Garden, type). 

Because of the immaturity of the inflorescence. Professor 
Trelease is slightly dubious of the precise aflSnity of these 
plants, which are relatively common in the vicinity of El Valle 
de Anton. 

BALANOPHOEACEAE 

Helosis mexioaha Liebm. Coel4: El Valle de Ant6n (Sei¬ 
bert 469). Previously known from southern Mexico and Co¬ 
lombia. The leafless stems are unbranched and 10-15 cm. tall. 
The inflorescence is pale buff, with the exception of the pi nki sh 
floral parts. In view of the poor understanding of the genus 
due to the relatively meagre collections, the determination 
must be regarded as provisional. 

OAEYOPHYLLACEAB 

Stbllaeia ovata Willd. Chiriqui: trailing along sunny 
stream-banks, frequent in the upper Eio Chiriqui Viejo Valley 
(Seibert 275). Distributed from southern Mexico to the 
Andes, but apparently not previously reported from Panama. 

EANTJNCULACEAB 

ThaijICtetjm podooabpum: BGBK. Chiriqui; narrow gorge of 
the Eio Chiriqui Viejo below Monte Lirio (Seibert 204). Ap¬ 
parently the first record of this species in Central America. 
Previously known to extend from Venezuela to the Andes of 
Chile, and into Argentina. 

LAITBACEAE 

Ocotea Whitei Woodson, spec, nov., arborescens ca. 15- 
20 m. alititudine attingens; ramulis glaberrimis; foliis oblan- 
ceolatis basi anguste euneatis apice obtusiusculis 7-10 cm. 
longis 2-3 cm. latis coriaceis glaberrimis supra nitidulis; pet- 
iolis ea. 1 cm. longis; inflorescentiis paniculatis multifloris folia 
subaequantibus omnino appresse puberulis; pediceUis plus 
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minnsve glomeratis ea. 0.1 cm. longis appresse pnbertilis; 
bracteis minutissimis ovato-deltiformibas; floribus berma- 
phroditibus viridulis; perianthii tubo subnuUo segmentis late 
ovatis acutis ca. 0.15 cm. longis'extus minutissime appresse 
puberulis intns papillatis; antberis exterioribns subtrape- 
zoideisbene stipitatis (filamentos % aeqnantibiis) ca. 0.125 cm. 
longis introrsis mediis similibus sed extrorsis interioribns 
sterilibns snbqnadratis subsessilibusqne ca. 0.05 cm. diametro 
metientibns omnibus eglandulosis; ovario ovoideo ca. 0.125 cm. 
longo glabro quam stylo dimidio breviore; baccis orasse ellip- 
soideis 2.5 cm. longis ca. 1 cm. diametro metientibns, cupulae 
incrassatae segmentis late deltoideis ca. 0.3 cm. longis patenti- 
bus.—CHiRiQTTi: wooded hillsides near eastern banks of tbe 
Eio Cbiriqui Viejo, Monte Lirio, July 11, 1935, Seibert 307 
(Herb. Missouri Bot. Garden, type). 

Superficially similar to 0. veraguensis Mez, but differing in 
sucb technical characters as the stipitate stamens and peculiar 
staminodia. Named in honor of Mr. Hugh J. White, our host 
while at Monte Lirio, who has found the timber of this tree to 
be excellent for cabinet work. Mr. White reports the native 
name to be “Bambita.” 

OUNONIACBAE 

Wbinmannia pinnata L. Cbiriqui: epiphytic shrubs near 
the banks of the Eio Cbiriqui Viejo, at Monte Lirio ( Seibert 
288). Eelatively rare. This is apparently the first record for 
this species from Panama, bringing more nearly together the 
range as previously known from southern Mexico to Costa 
Eica, and from Colombia to Brazil. Also indigenous to the 
Antilles. 

BOSACEAE 

Determined ly X. E, Bailey (Ithaca, N, Y,) 

Ettbus GLAtJous Beuth. Cbiriqui: relatively abundant in 
hillside thickets about Cerro Punta ( Seib ert 264) . Apparently 
the first record of this species outside of Colombia from whence 
it was originally described. The fruits are delicious and larger 
than those of many cultivated raspberries; they are much 
prized by tbe inhabitants of the region about Cerro Punta. 
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OXALIDACEAB 

Ozalis (lonozalis) chiriquensis Woodson, spec, nov., acanlis; 
bulbis 0.5-0.8 cm. diam. snbglobosis, squamis ovatis acuminatis 
0.4-0.7 cm. longis plerisque 3-costatis; foliis parnm ntimerosis 
3-foliolatis, foliolis obcordato-snbrenifomibus sinu latissimo 
usque ad % minusve excisis delicate membranaceis omnino 
viridulis supra glaberrimis subtus sparsissime pilosis 1.5- 
3.5 cm. longis 2.5-5.5 cm. latis; petiolis 5-30 cm. longis glaber¬ 
rimis; pedunculis 12-30 cm. longis glabris apice umbellam sim- 
plicem ca. 3-10-floram gerentibus; bracteis ovato-lanceolatis 
acuminatis 0.2-0.3 cm. longis scariaceis sparse pilosulis apice 
saepe tuberculatis; pedicellis 1.5-3.0 cm. longis tenuissimis 
glaberrimis; sepalis oblongo-lanceolatis obtusiusculis 0.4- 
0.45 cm. longis glabris apice tuberculis linearibus aurantiacis 
2 instructis; petalis pallide violaceis obovatis apice rotundatis 
integris 1.3-1.6 cm. longis; staminis filamentis minoribus gla¬ 
bris maioribus puberulis usque ad % parte inferiore vel infra 
appendiculatis; stylis manifeste pilosulis; fructibus ignotis.— 
CniEiQTrf: in rocky crevices, gorge of tbe upper Eio CMriqui 
Viejo, about 1 mile below Monte Lirio, July 5,1935, Seibert 222 
(Herb. Missouri Bot. Q-arden, type). 

This species keys to the neighborhood of 0. discolor Klotzsch 
in Knuth’s recent revision of the genus. The latter, however, 
is distinguished from 0. chiriquensis by its larger bulbs with 
narrower scales, its leaves which are proportionally more 
nearly cordate and more densely pubescent beneath, and its 
glabrous style, in addition to other characters. OxaUs discolor 
is at present known only from southern Mexico. Oxalis vcdli- 
cola Rose, another Mexican species evidently closely related to 
0. chiriquensis, is distinguishable from it by means of its multi- 
costate bulb scales, shorter corolla in proportion to the calyx, 
and smaller leaves which are conspicuously heavier in texture. 

POLTGAIAOBAE 

Determined hy 8. F. Blake (WasMn^iton) 

PoLYGALA LBPTooAULis T. & Q-. Cocl4: tussocks in bogs, El 
Valle de Ant6n (Seibert 488). Widespread from southern 
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Louisiana and Texas to South America, hut previously un¬ 
known from Panama. 


VITAC3BAE 

Oissus Martiniana Woodson & Seibert, spec, nov., fruticulo- 
sus humilis baud scandens; ramis ramulisque sat graoilibus 
juventate irregulariter ferrugineo-hispidulis mox glabratis; 
foliis manifeste petiolatis 3-foliolatis foliolis firmiter mem- 
branaceis opacis glabris apieem versus inconspioue inciso- 
denticulatis subsessilibus terminals obovato-elliptioo apioe ob- 
tusissimo saepius minutissime mucronulato basi aequilateral- 
iter attenuate 3.0-4.5 cm. longo 2.0-2.5 cm. lato lateralibus 
oblique obovato-oblongis apice obtusissimis saepius minutis¬ 
sime mucronulatis basi inaequilateraliter attenuatis 2.5-4.0 cm. 
longis 1.0-2.5 cm. latis; petiolis 1.5-2.5 cm. longis glabris 
rariusve sparse ferrugineo-hispidulis; stipulis persistentibus 
late obovatis rotundatis subcoriaceis 0.15-0.3 cm. longis sae¬ 
pius sparse irregulariterque ferrugmeo-hispidulis; cymis pe- 
dunculatis folio opposite multo brevioribus corymbiformibus 
repetite di-trichotomis, pedunculis irregulariter ferrugineo- 
hispidulis ; pedicellis 0.2-0.25 cm. longis glabris rariusve spar- 
sissime ferrugineo-pUosulis; calycis lobis 4 brevissime subreni- 
formibus rotundatis patulis ca. 0.02 cm. longis glabris vel mar- 
gine minutissime ciliolatis; corolla urceolata dilute viride tubo 
0.08 cm. longo ca. 0.1 cm. diametro metiente extus glabro, lobis 
4 ovato-triangulatis plus minusve eonniventibus 0.1 cm. longis 
apice extus minute papUlatis; baccis obovato-oliviformibus 
saturate viridibus (immaturis?) glaberrimis ca. 0.5-0.8 cm. 
diametro metientibus 1-2-spermis.—CHiniQTjf: wooded banks 
of Eio Chiriqui Viejo, near Monte Lirio, alt. about 5000 ft., July 
7,1935, Seibert 241 (Herb. Missouri Bot. Q-arden, typb). 

C. Martiniana is evidently closely related to G. scAutaris 
HBK., but is immediately distinguishable by its much smaller, 
pale green flowers, smaller berries, and general habit. The 
several plants which we observed averaged about 5 dm. in 
height. Athough the branches tend to become somewhat lax 
and even procumbent, no tendrils have been found. The spe- 
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cies commemorates our congenial and stimulating companion 
at Monte Lirio, Professor George W. Martin. 

GUTTIFBBAE 

Htpeeicum pastigiatum HBK. Chiriqm: common upon the 
Llanos del Volcan (Seibert 327). There appears to be no 
record of this species from south of Mexico. Upon the Llanos 
it is usually associated with U. gnidioides Seem. ( Seibert 349). 

FASSIFLOBACEAE 

Determined "by P. KUlip (Wctshvngton) 

Passiploba afbtala Killip. Chiriqm: valley of the upper 
Rio Chiriqm Viejo, near Monte Lirio (Seibert 160). Previ¬ 
ously unknown outside Costa Rica. Flowers of this species 
are a pale green slightly tinged with yellow. An occasional 
suffrutescent vine of thickets. 

THTMBLAEACBAE 
Determined by P. C. Standley (Chicago) 

Daphnopsis Seibertii Standi., spec. nov. Arbor 7-10-metra- 
lis, ramulis crassiusculis teretibus, vetustioribus nigrescenti- 
bus rugulosis sparse minute pallido-lenticellatis, intemodiis 
brevibus, novellis glabris; folia altema mediocria breviter pet- 
iolata in sicco tenuiter coriacea, petiolo crassiusculo 8-12 mm. 
longo sparse strigoso vel glabrato; lamina anguste oblongo- 
lanceolata 8-11 cm. longa 2.5-3.5 cm. longa apicem versus sen- 
sim angustata et acuminata vel anguste longissime attenuata, 
basi acuta vel acuminata et longe in petiolum decurrens, supra 
in sicco fusco-viridis glabra vel glabrata, nervis venisque con- 
spicuis sed vix prominulis, subtus fere concolor ubique sparse 
breviter strigosa vel glabrata, ad costam prominentem graci- 
lem dense strigosa, nervis lateralibus utroque latere circa 10 
angulo semirecto adscendentibus irregularibus obscuris vix 
prominulis juxta marginem conjunctis, venulis inconspicuis 
arete reticulatis; flores masculi subcapitati, capitulis cymosis 
numerosis, cymis circa 4 cm. longis ubique dense ochraceo- 
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strigosis; calyx iafundibuliformis 8 mm. longus extus dense 
minute tomentosus, lobis oblongo-ovatis obtusis patentibus vel 
subreflexis tubo fere triplo brevioribus intus tenuiter tomen- 
tosis; inflorescentia femina mascTilo similis dense multiflora, 
calyce 4 mm. tantum longo extus breviter strigoso, lobis sub- 
rotundatis intus basin versus glabris; drupae immaturae gla¬ 
brae ovoideae 6 mm. longae apiculatae— Cools : El Valle de 
Anton and vicinity, alt. 500-700 m., July 23-27,1935, B. J. Sei¬ 
bert 444 (Herb. Field Museum No. 814,030, txpb; duplicate in 
Herb. Missouri Bot. Garden); also Seibert 416 (staminate) 
from the same locality. 

I have seen no other member of the genus from southern 
Central America. Each of the Mexican species differs in 
several details from the Panama plant, "which is marked espe¬ 
cially by its narrowly long-acuminate leaves. 

MELASTOMACEAS 
Determined hy P. C, Stmdley (Chicago) 

Mouriria bnumeicalyx Standi., spec. nov. Arbor 7-metrali8 
praeter inflorescentiam omnino glabra, ramulis gracilibus ter- 
etibus fere laevibus, intemodiis 4.5-7.5 cm. longis; folia ma- 
juscula papyracea brevissime petiolata, petiolo crasso vix 
3 Trim, longo; lamina oblongo-ovalis 11-16 cm. longa 5.5-7 cm. 
longa apice subrotnndata et breviter abrupte acuminata, acu- 
mine anguste triangulari 5 mm. longo, basi rotundata, supra 
sublucida in sicco olivacea, costa non elevata, nervis promi- 
nulis, subtus paullo pallidior, costa gracili elevata, nervis lat- 
eralibus utroque latere circa 11 tenerrimis angulo fere recto 
divergontibus juxta marginem in nervum tenuem collecti"nun 
conjunctis, nervis aliis tenuioribus irregularibus inter pri¬ 
maries interpositis; flores (delapsi tantum visi) albi brunneo 
tincti, pedicellis ad 7 mm. longis brnnneo-tomentellis, calycis 
tubo obconico-campanulato basi acutiusculo 7 mm. longo extus 
dense brunneo-tomentello, sepalis aequilongis triangulari- 
ovatis acutis extus tomentellis intus tenuius tomentellis; petala 
perfecta non visa 8 mm. longa vel ultra; fiilamenta inaequalia 
graoilia glabra, antheris 5 mm. longis.— ^Panama: vicinity of 
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Arenoso, lower Eio Trinidad, 25-50 m., Aug. 7-10,1935, JR. J, 
Seibert 609 (Herb. Field Museum, No. 814,037, type ; duplicate 
in Herb. Missouri Bot. Garden). 

The only other species of the region, Mouriria parvifolia 
Benth., is altogether different in its small, ovate leaves and 
small flowers; nor is M. hrmmeicalyx closely related to any 
other species of the genus known from Central America. 

ONAGBAOBAE 

Fuchsia Hemsleyana Woodson & Seibert, spec, nov., fruti- 
cosa 2-3 m. alta; ramulis dense luteo-puberulis maturitate cor- 
tice brunneis tenuiter rimosis; foliis oppositis rariusve alter- 
natis petiolatis rhomboideo-ellipticis apiee acutis basi latius- 
cule cuneatis margine sinuo-dentatis 1.2-3.0 cm. longis 0.7- 
1.0 cm. latis firme membranaceis omnino glaberrimis; petiolis 
0.3-0.6 cm. longis sparse minutissimeque pilosulis; inflores- 
centiis lateralibus 1-2-floris, pedunculo nullo; pedicellis ca. 
0.4 cm. longis tenuissime sed valde puberulis; calycis tubo 
anguste subtubuloso, cum ovario globoso ca. 0.125 cm. longo, ca. 
0.7 cm. longo, faucibus ca. 0.1 cm. diametro metientibus, extus 
tenuissime puberulo imo densius colore delicate roseo, lobis 
anguste ovato-trigonalibus apice attenuatis ca. 0.4 cm. longis 
patulis colore saturate roseis glabriusculis; petalis oblongo- 
obovatis apice integris rotundatis obtusiusculisve ca. 0.25 cm. 
longis erectis paululo patulisve dilute roseis glabris; stamini- 
bus 8 calycis faucibus biseriatim insertis omnino inclusis, fila- 
mentis brevissimis, antheris late oblongoideis ca. 0.12 cm. 
longis; stigmate indistincte 4-manioulato vix 0.1 cm. longo 
valde exserto; fructibus baccatis subglobosis ca. 0.3 cm. diam¬ 
etro metientibus atropurpureis glabris; seminibus numerosis 
gibbosis ca. 0.2 cm. longis laevibus. Chiriqui : wooded banks 
of Eio Chiriqui Viejo, near Monte Lirio, alt. about 5500 ft., 
June 28,1935, Seibert 162 (Herb. Missouri Bot. Garden, type). 

Most closely related to F. Seleriana Loes. of Guatemala, with 
pubescent foliage which is frequently temate or quaternate 
and much shorter pedicels, and F. mixta Hemsl. of southern 
Mexico, with conspicuously larger, glabrous flowers. In de- 
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scribing F. mixta Hemsley (Biol. Oentr.-Am. Bot. 1: 459. 
1879) cited in addition to Ms type from Mt. Orizaba, Mexico, 
a specimen from tbe volcano of.Cliiriqui (Seemann 1226 in 
Hb. Kew.) with the comment “The specimens from Chiriqui 
are apparently of the same species, but they are destitute of 
flowers.” It seems altogether likely that F. Eemsleyana is 
conspecific with Seemann’s specimen from Chiriqui, although 
it has not been available for examination. If so, it is not sur¬ 
prising that Hemsley thought the plants from Orizaba and 
those from Chiriqui identical, as the foliage is closely similar. 
The plate in the ‘Biologia,’ as weU as recent collections from 
near the type locality of F. mixta, however, certainly support 
the speciflcity of F. Eemsleyana. The flowers of the latter, as 
well as of F. mixta and F. Seleriana, are apparently unisexual. 

Fuchsia pulcheUa Woodson & Seibert, spec, nov., fruticosa 
ca. 1.5-2.0 m. alta; ramulis teretibus gracillimis juventate mi- 
nutissime puberulo-papillatis mox glabratis maturitate cortice 
brunneis tenuiter rimosis; foliis oppositis petiolatis obovato- 
rhombiformibus apice obtusiusculis basi anguste cuneatis 
margins remote sinuo-dentatis 1.5-3.5 cm, longis tenuiter 
membranaceis utrinque glabris; petiolis 0.7-1.0 cm. longis mi- 
nutissime puberulo-papillatis; inflorescentiis unifloris axillari- 
bus, pedunculo subnuUo; pedicellis ca. 0.4 cm. longis minutis- 
sime puberulo-papillatis; calycis tubo anguste tubulo-campan- 
ulato cum ovario late ovoideo ca. 0.1 cm. longo sparse minutis- 
simeque pilosulo 0.65-0.7 cm. longo, faucibus ca. 0.15 cm. dia- 
metro metientibus, colore dilute auriantiaco extus ovario ex- 
cepto glaberrimo, lobis anguste ovato-trigonalibus longe acu- 
minatis 0.45-0.5 cm. longis patulis glabris colore roseis; petalis 
late oblongo-obovatis apice rotundatis 0.4 cm. longis paululo 
patulis colore dilute roseis; staminibus 8 calycis faucibus biser- 
iatim insertis, filamentis brevissimis, antheris ovoideis vix 
0,1 cm. longis; stigmate breviter 4-maniculato ca. 0.1 cm. longo 
valde exserto; fructibus ignotis. CniBiQ-cn: wooded banks of 
Eio CMriqui Viejo about 1 mile below Monte Lirio, alt. about 
5000 ft., Jime 30,1935, Seibert 182 (Herb. Missouri Bot. har¬ 
den, type). 
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This species is closely related to F. Seleriana Loes. of Guate¬ 
mala andjP. Eemsleyana which occurs in the valley of the up¬ 
per Eio Chiriqui Viejo as weU (Seibert 162). From the former 
F. pulchella may be distinguished by the glabrous foliage, and 
smaller, glabrous flowers; from the latter by the membrana¬ 
ceous texture of the foliage, essentially glabrous stems, and 
relatively more conspicuous petals. The flowering material 
available for collection was insufficient to determine whether 
the flowers are unisexual, polygamous, or polygamodioecious. 

Fuchsia arboeesobns Sims. Chiriqui: valley of the upper 
Eio Chiriqui Viejo, near Monte Lirio ( Seibert 246). Previ¬ 
ously known from southern Mexico, Guatemala, and Costa 
Eica. In the vicinity of Monte Lirio this species attains the 
stature of small trees as tall as 6 m., frequently forming 
thickets. Existing descriptions fail to note that the flowers 
are predominantly polygamodioecious; separate plants bear¬ 
ing predominantly incipient staminate or pistillate flowers, 
particularly noticeable in the fruiting season. Flowers ca¬ 
pable of producing berries are characterized by somewhat 
larger stigmata and smaller anthers than those which are ap¬ 
parently incapable of fructiflcation. Furthermore, the whole 
flower of the latter type is noticeably larger than that of the 
former, at first leading an observer to suspect the existence 
of two distinct species. The pollen of either type is apparently 
fertile and uniform. 


ABALIACBAE 

DetermiTied hy P. C. Standley (Chicago) 

Gilibertia steuodonta Standi., spec. nov. Fmtex 4-metralis 
omnino glaber, ramulis gracilibus ochraceis subterotibus in 
sicco crasse striatis, intemodiis elongatis; folia mediocria 
longe graciliter petiolata chartacea, petiolo 2.5-5 cm. longo; 
lamina oblonga vel rarius oblanceolato-oblonga 14r-21 cm. 
longa 4-6 cm. lata subabrupte longe anguste acuminata, acu- 
mine anguste attenuata, basi acuta, interdum uno latere ob¬ 
scure breviter lobata, remote serrata, serrationibus patentibus 
vel adscendentibus linearibus 2-4 mm. longis, supra in sicco 
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obscure viridis, subtus paullo pallidior, costa gracili promi- 
nente, nervis lateralibus utroque latere circa 9 gracillimis an- 
gulo lato adscendentibus in marginem desinentibns; flores tun- 
bellati, ■ombellis ut videtur circa 5 mnltifloris racemnm brevem 
terminalom breviter peduncnlatnm efformantibus, pedicellis 
gracillimis rectis ad 4 mm. longis; calyx 0.6 mm. longus brev¬ 
iter dentatus basi acntus, petalis vix ultra 1 nam. longis ellip- 
tico-ovatis snbobtusis viridi-ocbroleucis; filamenta petalis 
panllo longiora, antberis brevibns ovoideis.— Caitax. Zone : vi¬ 
cinity of Gold Creek, 4 miles northeast of Gamboa, Ang. 4, 
1935, R, J. Seibert 592 (Herb. Field Museum, No. 814,031, type ; 
duplicate in Herb. Missouri Bot. Garden). 

In the remote subulate teeth of the leaf blades this species 
is conspicuously different from the common Gilibertia arborea 
(L.) March, of the Canal Zone region, as well as from other 
Centi'al American members of the genus. 

EEICAOEAB 

Pbbxbttya oobiacba Klotzsch. Chiriqui: Llanos del Volcan 
(Seibert 322). A poorly known species originally described 
from “the highest mountains” of Costa Eica. The plants are 
abundant in thickets of the lava fields between the Eio Chiriqui 
Viejo and the Volcan del Chiriqui. 

Oaveitdishu Smithh Hoer. Chiriqui: gorge of the Eio 
Chiriqui Viejo below Paso Ancho (Seibert 321). A. C. Smith 
cites but one specimen of this species from Panama, an un¬ 
numbered collection by Bridges, with merely the notation 
“Veraguas,” an old name including practically all of western 
PanamA We have found numerous epiphytic shrubs referable 
to this species about the gorge of the Eio Chiriqui Viejo as it 
passes through the Llanos del Volcdn. The corollas are bright 
rose-pink; the leaves of a pale yellowish green are usually in¬ 
fested beneath by a species of HaplograpMum, giving the 
aspect of an irregular, glandular-punctate indument. 

Cavbxdishia Wbboklbi Hoer. Chiriqui: valley of the upper 
Eio Chiriqui Viejo, vicinity of Monte Lirio (Seibert 176). An 
epiphytic vine; corolla reddish purple, flushed with violet-blue. 
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A. C. Smith writes of this specimen; “This plant has been 
carefully compared with Cavendishia WercMei Hoer. It is 
slightly larger as regards petiole, leaf blade, and pedicel. 
Flowers are identical throughout except that the corollas of 
our specimens are soft pilose rather than glabrous. The fonn 
of the calyx is the best specific character of this group. I be¬ 
lieve that this specimen must be included in G. Werchlei but 
the pUose corolla has not previously been noted. It is likely 
that the specimens previously seen had lost such hairs. The 
description of this species in my paper (Contrib. U. S. Nat. 
Herb. 28: 455) should be modified to include this form, and a 
corresponding adjustment made in the key. ’ ’ 

MYBSINACBAB 

Determined by P. C, Stan&ley (Chicago) 

Ardisia Seibertii Standi., spec. nov. Frutex vel arbuscula 
omnino glabra, ramis crassiusculis ochraceis striatis, inter- 
nodiis brevibus vel elongatis; folia altema mediocria brevis- 
sime petiolata subchartacea, petiolo crassissimo 4-7 mm. 
longo; lamina oblanceolato-oblonga vel obovato-oblonga 9.5- 
16 cm. longa 4-6 cm. lata acuta vel acuminata (apice perfecto 
non viso) basin versus sensim acute attenuata Integra, supra in 
sicco fusco-viridis opaca, nervis inconspicuis, subtus paullo 
pallidior, costa gracili elevata, nervis lateralibus numerosis in¬ 
conspicuis vix prominulis prope marginem arcuato-conjunctis, 
ubique lineis nigrescentibus inaequilongis dense notata; flores 
albi majusculi umbellati, umbellis cymoso-paniculatis, inflores- 
centia laxa sessilis 9 cm. longa 13 cm. lata, umbellis plerumque 
2-4-floris, pedicellis gracilibus rectis 1.5-2 cm. longis; sepala 
5-6 mm. longa ovato-oblonga obtusa lineis brevibus latiusculis 
nigrescentibus dense picta; petala sepalis bene longiora ovata 
subsparse nigro-lineata; ovarium globosum glabrum.— Cool6 : 
El Valle de Ant6n and vicinity, 500-700 m., July 23-27, 1935, 

B. J. Seibert 456 (Herb. Field Museum, No. 814,029, txpe; 
duplicate in Herb. Missouri Bot. Garden). 

The species is well marked by its more or less obovate leaves 
and large, umbellate-paniculate flowers. 
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ASCLEPIADACEAE 

Vincetoziciiin chMquense Woodson, spec, nov., fruticosa 
volubilis; ramulis teretibus graeiliuscnlis glaberrimis; foliis 
oppositis longe petiolatis oblongo-ellipticis apice breviter sub- 
caudato-acuminatis basi late obtusis rotnndatisve 10-14 cm. 
longis 3.5-6.0 cm. latis feme membranaceis onmino glaberrimis 
supra nervo medio basi 2-glandulosis; inflorescentiis altemato- 
lateralibus subumbellatis flores mediocres virides 2-5 gerenti- 
bus; pedunculo petiolo paulo breviore glaberrimo; pedioellis 
2-3 cm. longis; bracteis ovato-lanceolatis minimis caducis; 
calycis laciniis ovato-ellipticis acutis 0.5 cm. longis glaberrimis 
glandulas solitarias minutas altematas gerentibus; coroUae 
rotatae tubo basi ca. 0.15 cm. diametro metiente intus extusque 
glabro, lobis late ovatis obtusis omnino viridibus 0.9-1.0 cm. 
longis extus glaberrimis intus minutissime papillatis; gyno- 
stegio brevissime stipitato; polliniis oroideis cum caudiculis 
paulo elatis ca. 0.075 cm. longis subpendulis, corpusculo ca. 
0.025 cm. longo; coronae cuouUis 5 pectinatis dentem callosem 
intus gerentibus ca. 0.05 cm. longis; stigmate pentagone piano 
obsourissime 2-lobato ca. 0.2 cm. diametro metiente; ovariis 
ovoideis glabris; fructibus solitariis juventate late fusiformi- 
bus minute verrucosis glabris; seminibus ignotis.—CHiBiQtrf: 
valley of the upper Eio Chiriqui Viejo, near Monte Lirio, twin¬ 
ing in thickets near small stream, alt. about 5500 ft., July 5, 
1935, B. J. Seibert 231 (Herb. MissouriBot. Garden, type). 

This species to some extent simulates the general aspect of 
V. viridifiorum (Meyer) Standi., which, however, is character¬ 
ized by a conspicuous vegetative indument and conspicuously 
cordate leaves. The internal callose projections of the pec¬ 
tinate corona scales set apart F. cMriquense from other neigh¬ 
boring species of VincetoMcum. 

Punastrum Seibertii Woodson, spec, nov., fruticosa volubi¬ 
lis; ramulis teretibus gracUiusculis juventate, minute denseque 
villosulis mox glabratis; foliis oppositis breviter petiolatis 
anguste oblongo-ellipticis apice breviter subcaudato-aoumi- 
natis basi rotundatis baud cordatis 3.0-5.5 cm. longis 0.5- 
1.5 cm. latis membranaceis supra glabriusculis viridibus nervo 
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medio basi inconspieue 2-glandulosis subtus inconspioue pilo- 
sulis panlulo pallidioribus; petiolis 0.2-0.5 cm. longis juven- 
tate ineonspicue pilosulis tandem glabratis; inflorescentiis 
umbellatis alterno-lateralibus flores speeiosos albidos 5-12 
gerentibus; pednnculo 4-6 cm. longo juventate minute puber- 
ulo mox glabrato; pedicellis 1.0-1.1 cm. longis minute puber- 
ulis; bracteis minute ovatis scariaceis; calycis laciniis ovatis 
acuminatis 0.8 cm. longis extus minute puberulis intus basi 
glandulas minutas solitarias altematas gerentibus; corollae 
rotatae tubo brevissimo basi ca. 0.1 cm. diametro metiente 
faucibus paulo ampliatis, lobis ovatis acutis vel breviter acu¬ 
minatis 0.7 cm. longis patulis intus extusque minute papillatis 
margine exteriore conspicue ciliatis; gynostegio subsessile cum 
stigmate apiculato ca. 0.35 cm. alto; antheris ca» 0.25 cm. longis 
apice obtuse appendiculatis ibique inflexis; polliniis oblique 
oblongoideis ca. 0.1 cm. longis, caudiculis brevissimis, corpus- 
culo ca. 0.025 cm. longo; coronae interioris segmenta inflata ob¬ 
lique ovoidea ca. 0.25 cm. longa; stigmate conspicue rostrato 
apice 2-fido; ovariis ovoideis ca, 0.25 cm. longis dense lanulosis; 
foUiculis ignotis.—^P anamA ; margins of the lower Eio Trini¬ 
dad near its confluence with Gatun Lake, Aug. 9, 1935, R. J. 
Seibert 637 (Herb. Missouri Bot. Garden, type). 

Standley (Contrib. IT. S. Nat. Herb. 27: 311. 1928) has re¬ 
ported the occurrence of F. clamum (Jacq.) Schltr. from the 
Canal Zone, but from the available material in the herbarium 
of the Missouri Botanical Garden, I suspect that F. Seibertii 
is the species for which it has been mistaken, as it closely ap¬ 
proaches the latter in general habit, but may be distinguished 
easily by its nearly flat stigma and somewhat more nearly cori¬ 
aceous foliage. F . clausum is abundant in localities of north¬ 
ern Central America, but its occurrence further south is open 
to questiom 

Metastelma glaberrinmin Woodson, spec, nov., suffruticosa 
volubilis; ramis compressis irregulariter suberosis; ramulis 
teretibus gracillimis juventate inconspiouissime puberulis mox 
glabratis; foliis oppositis petiolatis anguste elliptico- vel ovato- 
lanceolatis apice acuminatis basi obtusis 2.0-4.5 cm. longis 0.4- 
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1.4 cm. latis membranaceis glabris supra viridibus nervo medio 
basi minute 2-glandulosis subtus pallidioribus paululo glauees- 
centibus; petiolis 0.2-0.4 cm. longis juventate minutissime 
puberulis tandem glabratis; inflorescentiis altemo-lateralibus 
quam foliis multo brevioribus flores minutos albidos 1-4 ger- 
entibus; pedunculo 0.1-0.5 cm. longo minutissime puberulo; 
pedicellis ca. 0.2 cm. longis ut in pedunculo vestitis; bracteis 
minutissimis scariaceis vix bene visis; calycis laciniis ovatis 
obtusis rotundatisve ca. 0.08 cm. longis extus glabris intus cum 
sequentibus altematis glandulas 2 minutas lanceolatas gerenti- 
bus; corollae campanulatae extus omnino glaberrimae tubo ca. 
0.07 cm. alto basi ca. 0.02 cm. diametro metiente faucibus usque 
0.1 cm. diametro ampliato, lobis ovatis late acutis vel obtusius- 
culis ca. 0.1 cm. longis extus glaberrimis intus minutissime 
papillatis fere glabris patulis; gpiostegio sessile ca. 0.08 cm. 
alto; stigmate fere piano ca. 0.05 cm. diametro metiente; 
ovariis anguste ovoideis ca. 0.07 cm. longis glabris; polliniis 
oblique pyriformibus cum caudiculis ca. 0.01 cm. longis cor- 
pusculum angustissimum fere aequantibus; coronae segmen- 
tis ovato-oblongis anguste acutis ca. 0.09 cm. longis; folliculis 
ignotis.— CHiBiQuf: valley of the upper Rio Chiriqui Viejo, 
near Monte Lirio, twining in thickets near small stream, alt. 
about 5500 ft., July 11,1935, R. J. Seibert 300 (Herb. Missouri 
Bot. Garden, type). 

Simulating M. pedunculate Dene, in general appearance. 
The latter species, however, is characterized by the corollas, 
which are densely villosulose within. 

CONVOLVIJLACEAB 

Xpomoea muricata Cav. Chiriqui: Llanos del Volcan (Sei¬ 
bert 341). Although this species is described in House’s mono¬ 
graph of Ipomoea as bearing only purple flowers (Ann. N. T. 
Acad. Sci. 18: 233. 1909), and emphasis laid on that character 
in the key to species, white flowers frequently are produced 
amongst the purple at Llanos del Volcin, Chiriqui. This form 
may be designated as: 

Ipomoea mtjeioata Cav. forma alba Woodson & Seibert, f. 
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nov. A foima genuina corollis albis differl.—CHntiQTrf: 
Llanos del Volcan, July 14, 1935, R. J. Seibert 341a (Herb. 
MissouriBot. G-arden, type). 

OEOBANCHACEAE 

CoNOPHOLis AMERICANA Wallr. CMriqui: valley of the up¬ 
per Eio CMriqui Viejo, near Cerro Punta ( Seibert 298). Pre¬ 
viously unknown south of Mexico. Parasitic on roots of oak 
trees. The bracts of our specimen are somew'hat broader than 
those of the herbarium representation from Mexico and the 
United States. 

GBSNEEIACBAB* 

Determined hy C> V. Morton (Washington) 

Achimbnbs longiploea DC. Cocl6: moist stream bank near 
base of Cerro Valle CMquito (Seibert 496). The plant called 
Achimenes panamensis (Seem.) Hemsl. by Standley (Contr. 
U. S. Nat. Herb. 27: 345. 1928) has a wholly superior ovary, 
and consequently belongs in a different subfamily from the 
genus Achimenes. Seemann correctly placed Ms species in 
NautUocalyx, wMch, as shown by Sprague (Kew BuU. 85-90. 
1912), is essentially different from Episcia in wMch it was 
formerly included. NautUocalyx panamensis will not “run 
down” in Standley’s key because the characters given there 
are those of true Achimenes. 

Diastema exigutun Morton, spec. nov. Herba tonera usque 
ad 17 cm. alta; caules parce pUosuli; folia opposita, aequalia, 
longe petiolata, petiolo usque ad 4.7 cm. longo, parce pilosulo; 
lamina foliorum late elliptica, membranacea, usque ad 10 cm. 
longa et 5.5 cm. lata, apice acuta, basi obliqua obtusa vel ro- 
tundata, fere usque ad basin perspicue dentata, supra viridis, 
parcissime pilosula, subtus pallida, minute et sparse substri- 
gosa, venis primariis ca. 7-jugis, vix elevatis; inflorescentiae 
axUlares, racemosae, basi foliiferae, usque ad 8 cm. longae sed 
plerumque breviores, rhachibus rubescentibus, glabris, brac- 
teatis, bracteis variis, plerumque oblongis, saepe plus minusve 

* Published by permission of the Secretary of the Smithsonian InstitutioiL 
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dentieulatis, pedicellis gracilibus, rubescentibus nsque ad 
2.4 cm. longis, glabris; calyeis lobi aeqaales, liberi, oblongo- 
lanceolati, oa. 5 mm. longi, 1.5 mm. lati, apice aeuti et paullo 
iacrassati, utrinque parce pilosuli, integri, 3-nervii; corolla 
hypocrateiiformis, externe alba (fauce intus lutea), oa. 2 cm. 
longa, exterae parce substrigosa, intus glabra, tubo erecto, 
eealcarato, non ventricoso, ca. 4 mm. diam., limbo patents, ca. 

12 mm. lato, vix 2-labiato, lobis subaequalibus, rotundatis; 
stamina 4, didynama, filamentis liberis, non contortis, oa. 1 cm. 
longis, gracillimis, glabris, antberis liberis, connectivis trans¬ 
verse oblongis, locnlis orbicularibns; discus e glandulis 5 max- 
imis lineari-subulatis ca. 1.3 Tmn- longis glabris; ovarium semi- 
inferum, parte adnata turbinata, 1.5 mm. longa, glabra, parte 
libera ovoidea, sursum minute puberulenta; stylus 8.5 mm. 
longus, crassiusculus, glaber.— Canal Zone: vicinity of Las 
Cruces, alt. 26-40 m., Aug. 1,1935, R. J. Seibert 579 (TJ. S. Nat. 
Herb. No. 1,635,942, type). 

I have seen the following additional specimens, both from 
the Canal Zone: near Gatun: Stcmdley 27223; Barro Colorado 
Island, Kemyer 539a. Of tbe numerous species of Diastema, 
the most closely related is doubtless D. bracteosum (Oerst.) 
Hanst., which has flowers not half as large, and the leaves and 
stems more strongly hirsute. 

Diastema exiguum is the species identified and described as 
Napeanthus repens Bonn. Sm. by Standley and others. Nape- 
anthus has not yet been collected in the Canal Zone; further¬ 
more N. repens, unknown outside Guatemala, is a typical 
member of the genus Phinaea, as has been shown clearly by 
Solereder (Bot. Centralbl. Beih. H. 24: 435. 1909). 

Diastema bxiguum Morton var. lilacinum Morton, var. nov. 
A var. typica corolla lilacina differt.— Cool6 : vicinity of El 
Valle de Anton, alt. 500-700 m., July 23-27,1935, B. J. Seibert 
432 (TJ. S. Nat. Herb. No. 1,635,926, type). 

Phinaea lacerata Morton, spec. nov. Herba tenerrima 9- 

13 cm. alta, propagulis linearibus, gracilibus, squamulis parvis, 
rubescentibus, pubescentibus; caules erecti, non ramosi, sub- 
strigosi; folia approximata, opposita, petiolata, petiolo usque 
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ad 10 mm- longo; lamina f oliorum elliptica, maxima 8 cm. longa 
et 3 cm. lata, apice acuminata, hasi in petiolum attenuata, tenu- 
iter membranacea, grosse et duplicate lacorato-serrata vel in- 
cisa, supra parce pilosula, viridis, subtus pallidior, strigillosa, 
venis primariis 7-9-jugis; flores solitarii, axillaros, longo pe- 
dunculati, peduneulo ca. 2.3 cm. longo, filiformi, puberulo; 
calycis tubus obdeltoideus, brevissimus, pilosus, lobis liberis, 
lanceolatis, 3.5 mm. longis, 1.2 mm. latis, acuminatis, integris, 
utrinque pilosulis; corolla alba, rotata, stcllata, fere aetino- 
morpba, ca. 11 mm. lata, tubo 2 mm. longo, lobis oblongis, ca. 
4 mm. longis, rotundatis, externe sparse pilosulis; stamina 4, 
filamentis gracilibus, ca. 2.2 mm. longis, glabris, anterioribus 
cun’’atis, antheris quam filamentis multo brevioribus, connec- 
tivo crassiusculo, loculis discretis, rima brovi dehiscentibus; 
discus nullus; ovarium (pars libera) subglobosum, glabrum; 
stylus glaber, curvatus; fructus ignotus.—CHmiQui: valley of 
the upper Rio Chiriqui Viejo, vicinity of Monte Lirio, alt. 1300- 
1900 m., June 27-July 13,1935, R. J. Seibert 316 (Herb. Mis¬ 
souri Bot. Garden, type). 

Phinaea is one of the least known genera of Gesneriaceae. 
Seven species have been described, but most of these are known 
from single specimens only. Perhaps the most closely re¬ 
lated is Phinaea caripensis (Klotzsch) Solereder, of Vene¬ 
zuela, which has similar deeply cut, doubly-serrate leaves; but 
these are sessile, whereas those of P. lacerata are distinctly 
petiolate. 

AUoplectus rubida Morton, spec. nov. Oaules adsccndcntes, 
sublignosi, saepe basi radiculosi, ca. 6 mm. diam., non ramosi, 
apicem versus foliiferi, homotini pilosi, annotini glabri, cor- 
tice valde irregular!, longitudinaliter striato et saepe subalato; 
folia opposita, subaequalia, petiolata, petiolo usque ad 1.7 cm. 
longo, dense piloso; lamina foliorum ovata vel subrhombea, 
usque ad 16 cm. longa et 7 cm. lata, utrinque rubescens, mem¬ 
branacea, perspieue serrato-dentieulata, apice acuta vel acu¬ 
minata, basi in petiolum decurrens, supra pilosa, pilis rubris, 
flaccidis, multiseptatis, subtus in venis pilosa, pilis multisep- 
tatis, flaccidis, rubescentibus, in mesophyllo substrigosa, pilis 
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rigidis, aouminatis, bicellularibus, cellula basali brevi, rubes- 
cente, cellula terminali alba, magna, renis primariis 8-9 jugis; 
flores solitarii, axillares, pednaculati, pedunculo petiolum sup- 
erante, 2-2.5 cm. longo, piloso, ebracteato; calycis lobi liberi, 
aequales, erecti, rubri, lanceolati, ca. 15 mm. long! et 5 mm. 
basi lati, longe subidato-aonmiiiati, exteme longe pilosi, intus 
pilosuli, omnes perspicue serrati, dentibus utroque latere ca. 5, 
STibalatis; corolla flava, erecta, 3.3-3.8 cm. longa, basi non eal- 
carata, 5.5 mm. diam., snrsnm in medio inflata, ca. 10 mm. 
diam., faucem versus contracta, He 7 mm. diam., limbo pauUo 
obliquo, lobo iaferiore erecto, semiorbicnlari, apice mneronato, 
lobis lateralibus rotnndatis, semiorbicnlaribus, ca. 2.5 mm. 
longis et 4 mm. basi latis, ereotis, lobis snperioribus ex toto con- 
natis, oa. 2.5 mm. longis, 8 mm. latis, tnmeatis, leviter nndn- 
latis, corollae tnbo et limbo exteme strigoso, intns basi pilo- 
sulo, supeme glabro; stamina 4, didynama, iaclnsa, filamentis 
basi in tubum 8 mm. altum postice fissnm connatis, partibus 
liberis parce pilosnlis, declinatis, antberis liberis, comiectivis 
orbicularibus, loculis contignis, discretis; discus ex glandnlis 
5 liberis crassiusculis suborbicnlaribus constatus; ovarium 
ovoidenm, longe pilosum; stylus 3 cm. longns, glaber; placen¬ 
tae bilamellatae, intus solum ovuliferae; fructus ignotus.— 
CHiRiQuf: valley of the upper Eio CHriqui Viejo, vicinity of 
Monte Lirio, alt. 1300-1900 m., June 28,1935, B. J. Seibert 141 
(U. S. Nat. Herb. 1,635,909, type). 

The nearest relationship of Alloplectus rubida is perhaps 
with A. ichthyoderma Hanst., but that species differs in nu¬ 
merous points, notably in its many-flowered, congested inflo¬ 
rescences, in its short peduncles (shorter than the petioles), 
and its much smaller, differently shaped corollas. 

ACANTHAOBAB* 

Determined hy E, C. Leonard (JVashington) 

Aphelandra Seibertii Leonard, spec. nov. Herba; caulis sim¬ 
plex, basi procumbens, nodis infimis radicans, pilosus; folia 
oblongo-elliptica, apice obtusa, basi angustata, integra vel un- 

^ Published by permission of the Secretary of the Smithsonian Institution. 
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dulata, utrinque laxe pilosa; spicao terminales, pedimculatae; 
bracteae imbricatae, adpressae vel demum patentes, serratae, 
pilosulae; bracteolae lanecolatae, acuminatao, carinatae, bir- 
sutae; calycis laeiniae lanceolatae vel subulatae, subaequales, 
striatae; corolla minute pubescens, flava, lobis lilacinis. 

Herb up to 20 cm. high, tbe stem simple, ascending, rooting 
at tbe lower nodes, pilose, the hairs spreading or ascending, up 
to 1 mm. long; petioles 1 to 1.5 cm. long, densely pilose; leaf 
blades oblong-elliptic, 2 to 9 cm. long, 1.5 to 5 cm. wide, obtuse 
at apex, narrowed at base, entire or undulate, both surfaces 
thinly pilose, the costa and lateral veins (6 or 7 pairs) densely 
so; flowers borne in one to several terminal spikes 4 to 8 cm. 
long, the peduncle 3 to 5 cm. long, densely pilose, the hairs yel¬ 
lowish, sometimes retrorse; rachis pilose; bracts purplish at 
tip, closely imbricate and appressed (at length spreading), 
bearing above the middle on each side 2 or 3 narrow erect- 
spreading teeth up to 1.5 mm. long, 7-nerved, pubescent with¬ 
out, glabrous or minutely pubescent toward tip within; bract- 
lets lanceolate, 8 mm. long, 1.5 mm. wide, acuminate, carinate 
and conduplicate subhyaline, delicately nerved, the costa 
hirsute, the margins sparingly ciliolate with minute capitate 
hairs; calyx segments subhyaline, striate-nerved, the posterior 
segment lanceolate, 6.5 mm. long, 1.5 mm. wide, the anterior 
pair narrowly lanceolate, 6.6 mm. long and 1 mm. wide, the mid¬ 
dle pair subulate, 5.5 mm. long and 0.5 mm. wide, all sparingly 
ciliolate with minute capitate hairs; corolla 2 cm. long, finely 
and sparingly pubescent, yellow, the lobes tipped with lav¬ 
ender, the tube slender, 1.5 ran. long, 1.5 mm. in diameter at 
base, about 3 mm. at mouth, the limb about 13 mm. in diameter, 
the lobes rounded or emarginate; stamens slightly exserted; 
ovary cylindric, 2.5 mm. long, glabrous below, pilose at tip; 
style 17 mm. long, minutely pubescent toward base, the hairs 
spreading; capsules about 1 cm. long, cylindric, glabrous ex¬ 
cept for the pilose tip, 4-seeded, the valves of the capsule re¬ 
curved after dehiscence; retinacula 2 mm. long, cucuUate at 
tip; seed obovoid, acute at base, light brown, 3 mm. long, 2.5 
mm. wide, bearing scattered, minute, short, thick, hair-like pro- 
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jeetions.—CociJ; vicinity of El Valle de Ant6n, alt. 500-700 
m., July 24,1935, R. J. Seibert 460 (U. S. Nat. Herb. No. 1,635,- 
928, type). 

The following additional specimens, all lacking corollas, are 
in the IT. S. National Herbarium: Costa Rica: in wet forests. 
La Colombiana Farm of the United Fruit Co., alt. about 70 m., 
Stmdley 36783, 36966; Plaines de la Estrella, Talamanca, 
Tonduz 9348. 

Although related to several South American species, Aphel- 
andra Seibertii apparently has no close relatives in Central 
America. The shape and relationship of the corolla lobes 
cannot be deteimined satisfactorily from the scant material at 
hand. 


ETJBIACEAE 

Determined 'by P. C, Standley (Chicago) 

Appunia Seibertii Standi., spec. nov. Frutex 2-metrali8 
ramosus, ramis gracilibus subteretibus in sicco fuscis, novellis 
asperulis et minutissime puberulis, intemodiis 2-5.5 cm. 
longis; stipulae persistentes circa 7 mm. longae e basi late tri- 
angulari subulato-attenuatae adpressae; folia longiuscule peti- 
olata firme membranacea opposita, petiolo 1-2.5 cm. longo in- 
terdum fere ad basin alato minute puberulo; lamina oblongo- 
lanceolata 10-15 cm. longa 2.5-5 cm. lata longe sensim atten- 
uato-acuminata, prope basin subabrupte contracta et longe ad 
petiolum decurrens, supra in sicco viridis vel fusco-viridis 
tactu asperula et minutissime scaberula vel glabrata, costa pal¬ 
lida prominente, neiwis manifostis sed vix elevatis, subtus 
paullo pallidior ubique subdense scaberulo-asperula, costa gra- 
cili elevata, nervis lateralibus utroque latere circa 9 arcuatis 
gracillimis angulo lato adscendentibus prope marginem arcu- 
ato-conjunctis; capitula florum in axillis supremis geminata 
densa pauciflora, pedunculis gracilibus 15-18 nmn. longis mi¬ 
nute scaberulis, floribus arete sessilibus; calyx cum hypanthio 
1.5 mm. longus truncatus glaber; corolla aJba extus glabra 
circa 7 mm. longa, lobis late oblongis tubo duplo brevioribus.— 
Panama : vicinity of Arenoso, lower Rio TrinidAd, alt. 25-50 
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m., Aug. 7-10,1935, R. J. Seibert 624 (Herb. Field Museum, No. 
814,061, type; duplicate in Herb. Missouri Bot. Garden). 

Of the plants collected in Panama in 1935 by Mr. E. J. Seibert 
only a small number were submitted to tbe winter for deter¬ 
mination, but of these a high percentage consisted of very rare 
or otherwise interesting species. Probably the most interest¬ 
ing to the writer is the one here described as new, a representa¬ 
tive of one of the smallest genera of Eubiaceae. Most of the 
members of the genus are natives of the Guianas and are amply 
distinct from the Panama plant. The only North American 
Appunia is A. guatemalensis Bonn. Smith of Guatemala and 
British Honduras. Although much like A. Seibertii in general 
appearance (all the species of the genus are very similar in 
appearance), it is clearly different in its short-petiolate leaves, 
which have no trace of pubescence but instead are quite smooth 
to the touch. 


LOBELIAOEAE 

Determined hy F, B. Wimmer (Wien) 

Oentropogon diocleus E. Wimm., spec. nov. Herba erecta 
2-3 m. alta. Caulis fistulosus teres infeme glaber supeme hir- 
tellus verisimiliter ramosus. Folia petiolata herbacea luteo- 
viridia supra glabra subtus pallidiora et hirtella imprimis in 
nervis et venis. Nervi inferiores folii sub angulo recto supe- 
riores sub angulo fere semi-recto ascendentes. Lamina folii 
elliptica. interdum subovat-ovalis 8-13 cm. Ig. et 5-7 cm. It. 
apice subacuminata et obtusa ad basin subrotundata et in peti- 
olum alatum acuminata margine undulato-dentata et callose 
denticulata. Petiolus subcrassus hirtellus cr. 1.5 cm. Ig. Flores 
solitarii in axillis foliorum superiorum. Pedicelli hirtelli 4.0- 
4.5 cm. longi cr. 1.5 cm. supra basin bracteolis 2 oppositis sub- 
linearibus 0.7 cm. longis omati. Hypanthium depresso-glo- 
bosum hirtellum. Sepala triangulari-linearis erecta 3-5- 
nervia subhirtella 1.4-1.6 cm. longa et basi 0.3-0.4 cm. lata; 
sinus inter ea acuta. Corolla rosea subhirtella 3.0-3.5 cm. Ig. 
et ad faucem inflatam cr. 1.0 cm. in diam.; lobi corollae tri¬ 
angulares falcati 0.4-0.7 cm. Ig. et basi 0.4 cm. It. Filamen- 
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torom tubus glaber ad apieem parce pubescens; antberarum. 
tubus fuseus 0.7 cm. Ig. et 0.3 cm. It. subglaber; antherae 2 in- 
feriores comutae. Bacca dopresso-globosa or. 1.2 cm. in diam. 
Semina subglobosa subcomprossa cinerco-fusca vix 0.1 cm. Ig. 
—Chieiqtji: valley of Eio Chiriqui Viejo, vicinity of Monte 
Lirio, District of Bugaba, along stream bank, alt. 1500 m., June 
27,1936, R. J. Seibert 166 (Herb. Naturbist. Mus. "Wien, type; 
Herb. Missouri Bot. Harden, isoxtpb). 

COMPOSITAE 

Determined hy 8, F, Bldhe (Washington) 

PoLTMNiA MACULATA Cav. CMriqui: in clearings, valley of 
tbe upper Rio Cbiriqui Viejo (Seibert 292). Previously 
known from southern Mexico. 



A PRELBIINAEY LIST OF THE LICHENS 
OF CENTRAL MISSOURI, WITH ECOLOGICAL NOTES 

EDWAED C. BEEBT 

Instructor of Biology, Central Missouri State Teachers College, Warrenshurg 
Formerly Graduate Student in the Eenry Shaw School of Botany 
of Washington University 

This investigation vas started at the University of Missouri 
as a preliminary list of the lichens of Boone County, Mo. At 
the Henry Shaw School of Botany it was extended to include 
nine other counties, and was conducted as a graduate research 
problem under the direction of Dr. C. W. Dodge. I am indebted 
to Dr. G. T. Moore for the facilities afforded by the herbarium 
and the excellent lichen library of the Missouri Botanical Gar¬ 
den. I am further indebted for the many courtesies extended 
by the staff; and especially to Dr. C. W. Dodge for helpful 
advice. 

The nomenclature used in this paper is that of Fink,‘ except 
for the family Teloschistaceae, where that of Hillmann* was 
followed. No attempt is made to settle questions of nomen¬ 
clature or to give synonymy. Permanent slides of sections 
through the apothecia and thalli were made, and the determina¬ 
tions of the species cheeked with authentic herbarium material 
when this was possible. A duplicate set of specimens has been 
deposited in the Herbarium of the Missouri Botanical Garden. 

At the time the collections were made complete notes were 
taken of the ecological relation and habitat of each species. 
Lichens respond readily to any change in environment. The 
effect of suMight on their abundance and fertility is notable. 
In the heavily wooded sections of the area studied, species be¬ 
longing to the families Parmeliaceae, Physciaceae, Caloplaca- 
ceae, Graphidaceae, and Teloschistaceae are rare and usually 

‘ rink, Bruce. The lichen flora of the TJnited States. Completed for publication 
by J. Hedrick. Ann Arbor, 1935. 

’HiUinann, you Johannes. Teloschistaceae, In L. Babenhorst’s Kryptogamffli- 
noraS: 6. Abt. Lief, 1. 1935. 
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sterile -when they inhabit bark. The same species are very 
abimdant and usually fertile when growing on trees of partly 
cleared fields or wooded pastures in the same neighboi'hood. 
Sunlight rather than moisture seems to be the chief factor 
in their development. The influence of sunlight on both fer¬ 
tility and development of the yellow pigment is definitely 
shown in Xanthoria parietina and Caloplaca microphyUna. 
Where these lichens partly encircle a tree they -will be bright 
yellow on the south side of the tree and green on the shaded 
side, demonstrating their inability to form the lichen-acid pari- 
etin in reduced sunlight. Dermatocarpon miniatum, Pmnaria 
rubiginosa var. lanuginosa, and Sticta quercizans are species 
in which the amount of moisture is more nearly a limiting fac¬ 
tor than the amount of sunlight. Dermatocarpon miniatum is 
one of the lichens occurring in each of the counties studied. It 
always grows attached to rocks in moist shaded places, and in 
a few instances it has been collected on the north face of a bluff 
where the light of the sun never reaches it. 

The harmful effect of the gases of coal smoke on lichens is 
well known, but they are also injured by the gases from wood 
smoke even in relatively small amounts. In many of the 
wooded pastures, where it is the common practice to burn off 
the covering of leaves and dead grass during the early spring, 
lichens are definitely rarer and much less weU developed than 
in adjoining areas which are not subject to burning. The in¬ 
jury could not be due to heat, except to lichens on the ground 
or on the bases of the tree trunks, for these fires are never 
large. Moreover, species like Parmelia Borreri, P. rudecta, 
and Physcia astroidea which normally form associations reach¬ 
ing from ten to fifteen feet above the surface of the ground, 
show definite injury. 

The most favorable locality in this region for finding fer¬ 
tile species has been the wooded bluffs of the larger streams. 
These bluffs naturally furnish a variety of light and moisture 
conditions and also are little grazed by stock, and are well 
removed from the destructive influences of smoke. The stabil¬ 
ity of the substrate also determines to a large measure the 
abundance of the lichen flora. Crumbling stones, trees which 
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shed their bark in small flakes or granules, and loose soil fur¬ 
nish a poor habitat. Many of the saxicolous lichens shoT7 a 
definite preference for certain types of rocks. There is no evi¬ 
dence that lichens prefer any particular species of tree. Those 
found on soil that has recently been disturbed are of the rapid¬ 
growing kind, like Cladonia pyxidata. 

The principal habitats of lichens in this area, together with 
their associations, have been noted under the eleven groups 
which follow; 


CHERT AND FLINT ROCKS 

Boone, Cole, Gasconade, and "Washington Counties have 
many localities where erosion has removed the less resistant 
materials and left chert and flint rocks exposed. These rocks 
furnish a substrate suitable to a few species of lichens and are 
the only rock substrate which is not observably penetrated or 
marked by the hyphae or rhizoids of the lichen. The lichens 
found on flint and chert are: Acarospora citrina, Parmelia 
Borreri, P. hypotropa, P. saxatilis, Dermatocarpon miniatum, 
RJiizocarpon geographicum, and R. concentricwn. However, 
there were so few that they could hardly be referred to as an 
association. 


SANDSTONE LEDGES AND ROCKS 

In scattered localities throughout each of the counties 
studied sandstone appears as isolated outcrops and ledges. 
"When the sandstone is soft and easily weathered it supports a 
very meager lichen flora. "When the matrix cementing the 
quartz grains is of calcareous material, the hyphae of the 
lichen may penetrate the surface of the stone to a depth of two 
centimeters. This is particularily noticeable with Parmelia 
saxatilis. "When the matrix is an iron oxide there is but little 
penetration of the surface of the stone, but the solid surface 
supports a more varied lichen growth. Associations on sand¬ 
stone are: Parmelia saxatilis, P. Borreri, P. hypotropa, P. ru- 
decta, and Lecidea turgidula. Parmelia saxatilis usually domi¬ 
nates the association and at times crowds out the other species. 
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LIMESTONE LEDGES AND ROCKS 

Limestone is the most common type of rock in tMs region. 
There is hardly a locality without its appearance as bluffs, 
ledges, or loose rock. It supports a more varied lichen flora 
than any other substrate except the bark of living trees. 

There are two very definite associations of lichens found on 
limestone: the bluffs of rivers and larger streams, and ledges 
in dry upland woods. The association for the bluffs is: Lec- 
amra vmralis, L. melanophthalma, Acarospora glaucocarpa, 
Lecidea cmnabarkia, L. auricudata, and L. perproxima, with 
Lecanora mnralis dominating. 

The ledges in dry upland woods usually have Parmelia sax- 
atilis as a dominant. The association is: Parmelia saxatiKs, 
P. caperata, P. rudecta, Physcia lithotodes, and P. hispida. 
Verrucaria caldseda and Dermatocarpon miniatum are both 
to be found on limestone, but in damp shaded situations not 
favorable to the growth of the common associations. 

SOIL OF MOIST WOODS 

The soil of moist woods furnishes a habitat for the Cladoma 
association in which Cladonia pyxidata is usually dominant. 
Pdtigera canina often appears but never in sufficient num¬ 
bers to dominate. The association is: Cladonia pyxidata, Cl. 
apodocarpa, Cl. cariosa, Cl. foliacea, Cl. hellidiflora, and Cl. 
fimbriata. 

SOIL OF DRY, ROCKY, WOODED HILLS 

Cladonia fvrcaia var. racemosa is usually the dominant spe¬ 
cies found on the dry, rocky, wooded hills. The association is; 
Cladoma furcata var. racemosa, Cl. furcata var. pinnata. Cl. 
alpestris, Cl. cristateUa, and Cl. pyxidata. 

SOIL OF GLADES AND ABANDONED FIELDS 

The soil of glades and abandoned fields does not support a 
very abundant lichen flora. There was no locality in which it 
was possible to consider the lichens an association. Cladonia 
pyxidata is the most common species. Dermatocarpon rufes- 
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cms occurs frequently in small raised clumps. Synechoblastus 
fascicularis is also occasionally found but never in abundance. 

BEDS or SEASONAL 'WATER COURSES 

Tbe rocky beds of ■water courses ■which carry water only 
after rains furnish a habitat for an association in which Le- 
cidea cinnabarina is usually dominant. The association is: Le- 
cidea cinnabarina, L. turgidula, and Verrucaria calciseda. 

TRUNKS OP TREES IN DRY SUNNY WOODS 

The trunks of trees in dry, sunny woods support the most 
varied lichen flora of the entire region. There may be a colony 
of only one species or an association of as many as fourteen 
species on the same tree trunk. The most common association 
is: Parmelia rudecta, P. Borerri, Physcia astroidea. In the 
prairie sections of Boone, Cole, and Johnson Counties it is; 
Parmelia rudecta, P. hypotropa, Caloplaca microphylina, Xan- 
thoria parietina, Physcia astroidea, scadPertusaria marginata. 

SHADED TREE TRUNKS 

The lichen flora of the shaded tree-trunks is generally 
meagre. The lichens associated in this habitat are: Graphis 
scripta, Lecidea flexuosa, Catillaria Laureri, and Pannaria ru- 
biginosa var. lanuginosa. On the bark of the trees there is 
usually a luxuriant gro'wth of Protococcus viridis. 

DEAD TREES AND OLD WOOD 

The lichen flora of trees that have recently died is very sim¬ 
ilar to that of the living trees in the same locality. When 
wood such as dead trees, fences, and buildings remains for a 
considerable time ■without decay there are usually definite as¬ 
sociations of lichens formed. The most common of these is: 
Lecidea cinnabarina, Cladonia santensis, Cl. squamosa. Cl. 
fimbriata var. subulata, and Cl. fimbriata var. coniocraea. Le¬ 
cidea cinnabarina is the dominant form, and Parmelia rudecta 
occurs occasionally. 
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DEGATING WOOD 

TTood which is definitely rotting furnishes a habitat for a 
small Cladonia association: Cladonia cariosa, Cl. cariosa var. 
cribrosa, Cl. delicata. and Cl. pyxidata. 

The species of lichens here presented are from approxi¬ 
mately one thousand collections made in central Missouri from 
the ten following counties: Boone, Callaway, Cole, Franklin, 
Gasconade, Jefferson, Johnson, Lincoln, St. Louis, and "Wash¬ 
ington, during the years 1930 to 1937. All of these counties are 
on or near the northern border of the Ozark Plateau. The geo¬ 
logical and physiographic description of this region is given 
by Marbut.® 

VEEEUCAEIACBAE 

VBREUCARIA SirBMTTEALlS Nyl. 

Limestone ledges in open situations. Boone: Columbia, Berry S14; Bocbe- 
port, Berry 3SS; Johnson: Warrensburg, Berry SS9, 

Vbrbtjcaru soedida Fink 

Limestone ledges in open situations. Jefferson; Bush Tower, Berry 4$7, 
Vbeeuoaeia nioeescens Pers, 

Limestone ledges in open situations. Boone; Columbia, Berry 245, 26$, 274, 
Veretjcaeu ktigeescentoidiia Fink 

Limestone ledges in open situations. Boone: Columbia, Berry 246; Boche- 
port, Berry 339, 

Yeeeucaeia calciseda Lam. & DC. 

Limestone ledges in open situations. Boone; Columbia, Berry 291; Jeffer¬ 
son: Bush Tower, Berry 436; Festus, Berry 529; De Soto, Berry 451; St. 
Louis: Oreve Coeur Lake, Berry 609; Banken Estate, Berry 731; Washington: 
Big Biver, Berry 489. 

DEBMATOCABPACBAB 

Dbejiatocaepokt miniatum (L.) Mann, 

Surface of limestone rocks in moist, shaded localities. Boone: Columbia, 
Berry 215,264,311; Ashland, Droiiet 3821); Franklin: Gray Summit, Mo. Bot. 
Gard. Arboretum, Berry 689, 714; Port Eoyal, JSuiricht 795S; Jefferson: 
Bush Tower, Berry 455; Crystal City, Eubrichi 784S; Festus, Berry 516; Lin¬ 
coln; Chantilly, Sulricht 766S; St. Louis; Creve Coeur Lake, Berry 595, 
Dbematocaepon MiNiATirM: (L.) Mann, Tar, complioatum (Lightf.) Th. Fries 
On rocks in moist localities. Callaway: Fulton, Bartley 319B. 

• Marbut, 0. F. Physical features of Missouri. Mo. Geol. Surv. 10; 11-110, pi. 2. 
1896. 
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Deematocajeipon RtTFEscENs (Ach.) Th. Pries 

On soil and occasionally rocks in undisturbed places, Boone; Eocheport, 
Berry SBl; Franklin: Gray Summit, Mo. Bot. Gard. Arboretum, Berry 67$, 
707, 757; Cutler 582C; Jefferson: Festua, Berry 5S6; Eusb Tower, Berry 4$7, 
458. 

PYEENTJLACEAE 

Leptoehaphis bpideemidis (Ach.) Th. Fries 

Sandstone ledges in bed of seasonal water course. Franklin: Gray Sumznit, 
Mo. Bot. Gard. Arboretum, Berry 648. 

Ptbentjla nitida (Weig.) Ach. 

Bark of trees. Boone: Columbia, Berry 

CTPHELIACEAE 

CTPHELnrM tiqillaeb Ach. 

On fence posts and the bark of various species of trees. Boone: Columbia, 
Berry 76,256, 267, SOI. 


AETHONIACEAE 

Aethonia complanata F6e 

Bark of trees in open woods. Lincoln: Chantilly, Euhricht 780E. 
ARTHOTnELiTTM Hallh (Tuck,) Zahlbr. 

Bark of trees in open woods. St. Louis: Centaur Station, Eubricht 815E. 

GEAPHIDACEAB 

Geaphis etjlectea Tuck. 

Bark of trees in open woods. Boone: Eock Bridge, Berry 224. 

Geaphis sobipta (L.) Ach. 

On trees having smooth bark and in well-lighted situations. Boone: Colum¬ 
bia, Berry $97, SOS; Eocheport, Berry S26; Franklin; Gray Summit, Mo. Bot. 
Gard, Arboretum, Berry 699; Port Eoyal, Eubricht 797E; Jefferson; Crystal 
City, Eubricht 824E; Johnson; Warrensburg, Berry 065; St. Louis: Eanken 
Estate, Berry 747. 

EPHEBACEAE 

Ephebb lahata (L.) Vainio 

On moist surface of limestone rocks and damp soil in shady places. Boone: 
Eock Bridge, Berry $11, 


PYEENOPSEDACEAB 
Thyeba pulvihata (Schaer.) Mass. 

On the surface of limestone ledges in sheltered positions. Franklin; Gray 
Summit, Mo. Bot. Gard. Arboretum, Berry 662, 668. 

LICHINACEAE 

Ptbetghtm Petbesh (Tuck.) NyL 

On sandstone ledges and rocks. Jefferson: Festns, Berry 504. 
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COLLEMACEAE 

STKTicHOBLAsrus PASCicuLAais (L.) A. L. Smith 

On moist soil in sheltered locations. Pranklin: Gray Summit, Mo. Bot. Gard. 
Arboretum, Cutler 640C; Port Royal, Eubricht 7983; Jefferson: Pestus, 
Berry S49; St. Louis: Creve Coeur Lake, Berry 611, 61S, 688. 

COLLEMA PTJRVUi£ (Ach.) DC. 

On moist Hmestone rocks. Pranklin: Gray Summit, Mo. Bot. Gard. Arbore¬ 
tum, Berry 664. 

COLLEMA GEANOSUM (Sehreb.)Rabh. 

On rocks in shaded places. Boone: Ashland, Drouet $881); Johnson: War- 
rensburg. Berry 387. 

Leptogium SATtJEiONTO (Dicks.) Nyl. 

On moist rocks. Jefferson: (^stsl City, Mubricht 7843. 

PANNARIACBAE 

Pannaeia etjbiginosa (Thunb.) Del. var. lanuginosa (Hoffm.) Zahlbr. 

On sheltered limestone ledges and the base of trees. Pranklin: Gray Sum¬ 
mit, Mo. Bot. Gard. Arboretum, Berry 673, 679; Jefferson; Rush Tower, Berry 
417, 456; St. Louis; Ranken Estate, Berry 731. 

Pannaeia lxjeida (Mont.) Nyl. 

Bark of trees in open woods. Pranklin; Gerald, Berry 568. 

STICTACEAE 

Sticta ruLiGiNOSA (Dicks.) Ach. 

Stone ledges of wooded bluffs. Jefferson; Crystal City, Euhricht 8303. 

Sticta queecizans Ach. 

On moss-covered rocks and tree trunks. Boone: Columbia, Berry 373; Prank- 
lin; Gerald, Berry 758; Jefferson; Crystal City, 3%bridht 7853; Pestus, Berry 
533. 

PELTIGERACEAE 

Peltigera horizontalis (Huds.) Baumg. 

On moist moss-covered soil in woods. Boone; Columbia, Berry 398; Ash¬ 
land, Berry 234, Drouet 330D, 384D. 

Peltigera RUFESCENS (Weis) Humb. 

On moss-covered soiL Boone; Columbia, Berry SOS, 

Peltigera canina (L.) Willd. 

On moss-covered soil in open woods. Boone: Silver Pork, Berry 346; Colum¬ 
bia, Berry 301; Ashland, Drouet S81D; Pranklin: Gray Summit, Mo. Bot. 
Gard. Arboretum, Berry 64$, 718; Gasconade; Mt. Sterling, Berry 554; Jeffer¬ 
son; Pestus, Berry 513; Rush Tower, Berry 428; Lincoln: Chantilly, Subricht 
7653. 

LEdDEAOEAB 

Lecidea ctnnabarina P§e 

On limestone rocks in full sunlight. Pranklin; Gray Summit, Mo. Bot. Gard. 
Arboretum, Berry 710, 758; Jefferson: Pestus, Berry 530, 536, 540; Rush 
Tower, Berry 484; St. Louis; Creve Coeur Lake, Berry 601. 
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Lecidea turgidula E. Fries 

On sandstone ledges in open woods. Franklin: Gray Summit, Mo. Bot. Gard. 
Arboretum, Berry 7£1, 

Lbcidea tessellina Tuck. 

On limestone rocks in full sunlight. Boone: Columbia, Berry 238; Roche- 
port, Berry 329,337. 

Lbcidea aueiculata Th. Fries 

On limestone rock in glades. Jefferson: Crystal City, Subricht 79SS. 
Lecidea blexuosa (E. Fries) Nyl. 

Bark of trees in open woods. Franklin; Gray Summit, Mo. Bot. Gard. Ar¬ 
boretum, Berry 662. 

Oatillabia Laureei Hepp. 

Bark of trees in open woods. Washington: Big River, Betty 484. 
Rhizocabpon concenteictim (Davies) Beltr. 

On limestone and chert rocks. Boone: Columbia, Berry 313; Franklin; 
Gray Summit, Mo. Bot. Gard. Arboretum, Berry 683. 

Bhizocaepok geogbaphicum (L.) Lam. & DC. 

On limestone rocks. Boone: Columbia, Berry 163; Ashland, JDrouet 3731); 
Henning 2S2H. 

CLADONIACEAE 
Cladonia alpesteis (L.) Babenh. 

On soil of dry rocky hillsides. Boone: Columbia, Berry 366; Callaway; 
Fulton, McVeigh 376M; Montgomery: Mineola, Bicketi 226B. 

Cladonia haoilenta Hoffm. 

On soil. Jefferson; Festus, Berry 5^5. 

Cladonia didtma (F4e) Vainio 

On soil in sheltered places. Jefferson: Festus, Berry 497. 

Cladonia BELLiDiFLOBA (Ach.) Schaer. 

On soil of wooded hillsides. Boone: Columbia, Berry 266. 

Cladonia obistatella Tuck. 

On decayed wood and soil. Boone: Ashland, Drouet 3721); St. Louis: Ra n - 
ken Estate, Berry 749. 

Cladonia obistatella Tuck. var. densissima Fink 

On soil on sandstone bluffs. Jefferson: Festus, Berry 600. 

Cladonia pxjbcata (Huds.) Schrad. var. baoemosa (Hoffm.) Floerke 

On soil of dry rocky hillsides. Boone; Columbia, Berry 282^ 307,316; John¬ 
son; Warrensburg, Berry 204. 

Cladonia kteoata (Huds.) Schrad. var. pinnata (Floerke) Vainio 

On soil of dry upland woods. Gasconade: Mt. Sterling, Berry 827. 

Cladonia bantensis Tuck. 

Decaying logs and soil in open woods. Jefferson; Rush Tower, Berry 421. 
Cladonia cbispata (Ach.) Flot, 

Decaying wood and soil of open woods. Boone: Columbia, Berry 248. 
Cladonia squamosa (Scop.) Hoffm. 

On soil and decaying wood. Boone: Ashland, Drouet 2S1D; Columbia, 
Berry 254, 281, 287,288,379; Rock Bridge, Berry 156. 

Cladonia squamosa (Scop.) Hoffm. var. multebbaohiata (Floerke) Vainio 
On soil of dry wooded hills. St. Louis: Berry 623. 
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Cladonia squamosa (Soop,) Hoffm. vur. phyllocoma (Rabenh.) Vainio 
On sandy soil in open woods. Jefferson: Pestus, Berry 496. 

Gl*U)ONTA delicata (Ehrh.) Ploerke 

On old and decaying wood. Boone: Columbia, Berry S70, 

CLAr>o^nA APODOCAEPA Robbins 

On soil of dry upland woods. Callaway: Pulton, McVeigh S77M; Pranklin: 
Gerald, Berry 681. 

Cladonia caeiosa (Ach.) Spreng. 

On soil of open woods. Jefferson: Crystal City, Subricht 700E. 

Cladoioa caeiosa (Ach.) Spreng. f. ceibeosa (WaUr.) Vainio 

On soil of wooded hillaides. Jefferson: Rush Tower, Berry 430, 

CLADO^^A PTXIDATA (L.) Hoffm. 

On soil of abandoned fields and open woods. Boone: Ashland, Eenning 
8S3E; Columbia, Berry 7, 236, 266, 281, 287, 289, 316, 343, 368; Jefferson: 
Crystal City, Eubricht 791E; Pestus, Berry 496, 501; Seibert 6138; Rush 
Tower, Berry 426,432,439; Johnson: Warrensburg, Berry 199, 364; Washing¬ 
ton: Big River, Berry 480, 481. 

Oladonia PIMBEIATA (L.) E. Prics 

On soil and decaying wood. Boone; Ashland, Brouei 374D, 

Cladonia fimbeiata (L.) E. Fries var. subulata (L.) Vainio 

On soil and decaying wood. Boone: Columbia, Berry 242, 278, 309, 
Olaboota pimbruta (L.) E. Pries var. conioceaea (Ploerke) Vainio 

On soil and decaying wood. Boone: Columbia, Berry 260, 262, 276, 280, 342, 
Cladoku FiTHLEk (Ploerke) E. Pries 

On soil in open woods. Jefferson: Pestus, Berry 611. 

Cladonia pityeba (Ploerke) E. Pries f. phyllophoea (Mudd) Vainio 
On soil of dry wooded hills. St. Louis: Valley Park, Berry 634, 

Oladonia foliacea (Huds.) Schaer. 

On soil of dry wooded hills. Jefferson: Crystal City, Eubricht 78BE; Rush 
Tower, Berry 420, 454, 457; Lincoln; Chantilly, Subricht 781S; St, Louis; 
Valley Park, Berry 622, 632, 636; Washington: Big River, Berry 486. 
Cladonia caespiticia (Pers.) Ploerke 

On soil and decayed wood. Boone: Columbia, Berry 171. 

ACAEOSPORACEAB 

Biatorella rossAEUM (Nyl.) Th. Pries 

On bark at the base of trees in open woods. Cole: Jefferson City, Berry 563. 
Acaeospoea citeina (TayL) Zahlbr. 

On rock ledges in open situations, Boone: Columbia, Berry 247, 

Acaeospoea glaucocaepa (Ach.) Koerb. var. vbeettcosa (Anzi) Magn. 

On soil at the top of limestone bluffs and in undisturbed glades. St, Louis; 
Oreve Coeur Lake, Berry 606. 

PERTIJSARIACBAE 
PiatTUSAEiA MULTiPTJNCTA (Turn.) Nyl. 

Bark of trees in well-lighted woods. Boone; Columbia, Berry 304; Frank¬ 
lin: Gerald, Berry 563, 671; Gasconade; Mt. Sterling, Berry 668; Lincoln: 
Chantilly, Eubricht 774S. 
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Peetusaeia velata (Turn.) Nyl. 

Bark of trees in open woods. Franklin: Gerald, Berry 661, 

Peetusaeia tetkathalamia (F4e) Nyl. 

Bark of trees in open woods. Johnson: Warrensburg, Berry 833; St. Louis: 
Eanken Estate, Berry 735, 

Peetusaeia pustulata (Ach.) Duby 

Bark of trees in open woods. Boone: Columbia, Berry SIS, 

Peetusa ei a leioplaca (Ach.) Lam. & DC. 

Bark of trees in open woods. Jefferson: Crystal City, Euhriclit 883E, 
Peetusaeia maeginata Nyl. 

Bark of trees in open woods, St. Louis: Centaur Station, Eulrioht 814E, 
Peetusaeu pbetusa (L.) Tuck. 

Bark of trees in open upland woods. Washington: Big Eiver, Berry 486, 

LECANOBACEAE 

Lecanoea Sambuci (Pers.) NyL 

Bark of trees. Washington: Big Biver, Berry 476. 

Lecanoea pallida (Schreb.) Rabnh. 

Bark of trees. St. Louis: Centaur Station, Eiibrichi 8Q0E, 

Lecanoea melanophthalma (Lam. & DC.) Bamond 

On limestone rocks in full sunlight. Jefferson: Crystal City, Eubrioht 794E. 
Lecanoea thamnoplaca Tuck. 

On limestone rocks. Boone: Rocheport, Berry 
Lecanoea veesicoloe (Pers.) Ach. 

On limestone rocks in the bed of seasonal streams. Boone: Columbia, Berry 
306. 

Lecanoea muealis (Schreb.) Babnh. 

On limestone rocks in full sunlight. Boone: Bocheport, Berry SSI, SS4, 
OCHEOLECHIA TAETAEEA (L.) MasS. 

Bark of trees. Jefferson: Pestus, Berry 507. 

Leoantia steingea (Ach.) Th. Fries 

Bark of trees. Franklin: Gray Summit, Mo. Bot. Gard. Arboretum, Berry 

688 . 

Lecania syetngba (Ach.) Th. Fries var. dimeea (Nyl.) Oliv. 

Bark of trees. Franklin: Gray Summit, Mo. Bot. Gard. Arboretum, Berry 
694. 

Lecania PEEPEOXiMA (Nyl.) Zahlbr. 

Limestone ledges. Lincoln: ChejolMj, Eubricht 764E, 

Candelaeiella aueella (Hoffm.) Zahlbr. 

Limestone ledges on open hillsides. Franklin; Gray Summit, Mo. Bot. Gard. 
Arboretum, Berry 70S. 


PABMBLIAOBAB 

Paehelia eudecta Ach, 

Bark of trees and rarely on stones or old wood, Boone: Ashland, JDrauet 
S9S, S94f S95; Columbia, Berry S, SOS, 308, S17, $18, $31, $83, S84; Franklin; 
Gray Summit, Mo. Bot. Gard. Arboretum, Berry 448, 690, 69S, 698, 708, 7IS; 
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Gerald, Berry 670; Jefferson; De Soto, Berry 463; Rush Tower, Berry 416, 
416, 43i, 435, 445, 44^; Crystal City, Huhncht 787H; Lincoln; Chantilly, Eu- 
hncht 77311; St. Louis: Centaur Station, Euhrioht 818E; Creve Coeur Lake, 
Berry 586, 591, SOS, 599; Eanken Estate, Berry 750; Valley Park, Berry 618, 
638; Washington: Big River, Berry 461, 463, 466, 466, 

Paemelia Boreeri Turn. 

Bark of trees and occasionally on rocks. Boone; Ashland, Berry 363; Co¬ 
lumbia, Berry 4, 6,101,108, 310, 219, 223, 847; St. Louis: Creve Coeur Lake, 
Berry 583, 638; Ranken Estate, Berry 786; Valley Park, Berry 629, 

Paemelia htpoteopa Nyl. 

Bark of trees and on rocks. Boone; Columbia, Berry 281, 240; Rocheport, 
Berry 823, 899, 

Parhelia phtsodes (L.) Ach. 

Bark of trees in well-lighted woods. Boone; Columbia, Berry 102,169, 
Parmelu peetusa (Schrank) Schaer, 

Bark of trees and occasionally on rocks. Boone; Columbia, Berry 286, $90, 
891, 

Parmelu cetrata Ach. 

Bark of trees, rarely on rocks. Boone: Columbia, Berry 201, 227, $40, 
Paemelu saxatilis (L.) Ach, 

On rocks and the bark of trees, in well-lighted places. Boone: Columbia, 
Berry $00; Callaway: Pulton, McVeigh $85M; Pranklin; Gray Summit, Mo. 
Bot. Gard. Arboretum, Berry 677, 644, 649, 658, 

Paemelu frondipera Merrill 

Bark of trees. Boone: Ashland, JDrouet S96D, 

Paemelu subeitqata NyL 

On bark of trees and rocks. Boone: Ashland, Drouet 408D; Columbia, Berry 
$97; Johnson: Warrensburg, Berry 898; Washington; Big River, Berry 471, 
Parmelu pekporata (Wulf.) Ach. 

Bark of tree in open woods. Pranklin; Gray Summit, Mo. Bot. Gard. Ar¬ 
boretum, Berry 676, 720; Gasconade; Mt. Sterling, Berry 567; Washington: 
Big River, Berry 471, 

Paemelu sttblaevigata Nyl, 

On trees and rocks. Boone; Ashland, Berry 299, Drouet 404D. 

Paemelu queecina (Willd.) Vainio 

Bark of trees in upland woods. St. Louis: Ranken Estate, Berry 7$9, 742; 
Valley Park, Berry 635, 

Parmelu colpodes (Ach.) NyL 

Bark of trees. Pranklin; Gerald, Berry 578; Gray Summit, Mo. Bot. Gard. 
Arboretum, Berry 691; Gasconade; Mt. Sterling, Berry 579, 

Paemelu oaperata (L.) Ach. 

On bark of trees and rocks. Pranklin; Gerald, Berry 575; Gasconade; Mt, 
Sterling, Berry 566, 

Paemelu olivac3ea (L.) Ach. 

Limestone ledges in open woods. Pranklin; Gray Summit, Mo. Bot. Gard. 
Arboretum, Berry 754, 
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USNEACEAE 

USNEA PLOBIDA (L.) Web. 

On the bark of trees and rarely on rocks. Boone: Ashland, Drouet SSSDf 
4071); Columbia, Berry $85; Washington: Big River, Berry 8$B, 

OALOPLACACEAB 

OAiiOPLAOA AURANTIACA (Lightf.) Th. Fries 

Bark of trees. Boone: Columbia, Berry 255. 

Oaloplaca MIC3ROPHTLL1NA (Tuck.) Hasse 

Bark of trees in 'well-Hghted situations. Boone: Columbia, Berry SOS; 
Franklin: Gray Summit, Mo, Bot. Gard. Arboretum, Berry 695^ 792; St. Louis: 
Creve Coeur Lake, Berry 787; Ranken Estate, Berry 729; Valley Park, Berry 
6S7; Lincoln: Chantilly, Eubricht 768E. 

Caloplaca galactophtlla (Tuck.) Zahlbr. 

On limestone rocks. Boone: Ashland, Berry 243; Columbia, Berry DOS; 
Rocheport, Berry 8$0. 


TELOSCHISTACBAE 
Yanthoeia PAEiETiNA (L.) Th. Fries 

On bark of trees in well-lighted situations. Boone: Columbia, Berry S, 9, 
45, 200, 202,223,231, 409. 

Zanthoeia polycaepa (Ehrh.) Eieber 

On bark of trees. Boone; Ashland, Berry 349; Columbia, Berry 105. 

BUELLIACEAB 

BtTELLIA PAEASEMA (Ach.) De Not. 

Bark of trees in sunny woods. Washington: Big River, Berry 474. 

BuELLiA PUNCTATA (HofPm.) Mass. 

Bark of trees, Franklin: Gray Summit, Mo. Bot, Gard. Arboretum, Berry 
642; St. Louis: Ranken Estate, Berry 741. 

Buellu oolludbns (NyL) Am. 

Surface of stones in full sunlight. Jefferson: Festus, Berry 50$. 

Buellu pullata Tuck. 

Surface of stones in dry, well-lighted situations. Fr a n klin : Gray S ummi t, 
Mo. Bot. Gard. Arboretum, Berry 658. 

Rinodina kentuckyensis Fink 

Surface of sandstone rocks and ledges. Jefferson: Festus, Berry 493, 517, 
Rinodina atebeika Krempelh. 

Surface of limestone rocks. Jefferson: Rush Tower, Berry 8$S. 
PHTSCIACEAE 

Pysinb soeeduta (Ach.) B. Fries 

Bark of trees. Jefferson: Rush Tower, Berry 444; BeSoto, Berry 450; St. 
Louis: Creve Coeur Lake, Berry 584, 589; Valley Park, Berry 616, 617, 626; 
Washington: Big River, Berry 468, 684, 589, 
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Phtscia adolutinata (Floerke) Nyl. 

Dark of trees in sunny woods. Boone: Ashland, Columbia, Berrj/ 

244, 4uJ; Cole: Jefferson City, Berry 56B; St. Louis: Centaur Station, Eu- 
Iriclit S16E. 

PSTSCIA TEUETIUJSCULA (Ach.) Lynge 

On rocks and occasionally on the bark of trees. Franklin: Port Royal, Eu- 
Iricht 82GE; Gasconade: Rosebud, Berry 664. 

Physcia caesia (Hoffm.) Hampe 

On bark of trees in open woods. Boone: Ashland, Drouet 402J); Columbia, 
Berry 400; Eocheport, Berry 328; Johnson: Warrensburg, Berry 616. 

PHYSC3IA ASTEOIDEA (Clem.) Nyl. 

Baxk of trees in well-lighted situations. Boone; Ashland, Drouet 401, 406; 
Columbia, Berry 4,103, 106, 203, 216, 225, 389, 410; Bocheport, Berry 324^ 
Jefferson: Rush Tower, Berry 42$; Johnson; Warrensburg, Berry 228; St. 
Louis: Valley Park, Berry 618; Washington: Big River, Berry 831. 

Phtscia vieella (Ach.) Flagey 

Bark of trees. Boone: Columbia, Berry 220, 261; Easley Post Office, Berry 
206; Franklin: Port Royal, Eubrieht 802E; Jefferson: Crystal City, Eu- 
Iricht 823E. 

Phtscia enhocheysea (Hampe) Nyl 

On rocks and bark of trees. Boone; Eocheport, Berry 341; Franklin; Gray 
Summit, Mo. Bot. Gard. Arboretum, Berry 671. 

Phtscia lithotodes Nyl, 

On rocks and bark of trees in well-lighted woods. Franklin: Gray Summit, 
Mo. Bot. Gard. Arboretum, Berry 666, 667, 669. 

Phtscia stbllaeis (L.) Nyl. 

Bark of trees in well-lighted woods. Boone: Columbia, Berry 304; Cole: 
Jefferson City, Berry 830; Franklin; Gerald, Berry 672, 676; Gray Summit, 
Mo. Bot. Gard. Arboretum, Berry 668, 676; Gasconade; Mt. Sterling, Berry 
668; Johnson; Warrensburg, Berry 614; Lincoln; Chantilly, Eulricht 776E; 
St, Louis: Valley Park, Berry 828; Washington: Big River, Berry 476, 477, 
478. 

Phtscia pulveeulenta (Schreb.) Nyl 

On limestone ledges and rooks in open well-lighted woods. Boone: Ashland, 
Drouet 417D; Columbia, Berry 271,275. 

Phtscia hispida Schreb. 

On the surface of sandstone ledges in open upland woods. Franklin: Gray 
Summit, Mo. Bot. Gard. Arboretum, Berry 674, 728. 

Phtscia yribaoia (Ach.) Nyl 

On bark of trees. Boone: Ashland, Berry 108; Columbia, Berry 1, 2, 
104; Franklin; Gray Summit, Mo, Bot. Gard. Arboretum, Berry 706; St. 
Louis: Valley Park, Berry 620. 

Ahapttohu htpoleuoa (Muhlb.) Mass. 

On bark of trees in open woods. Washington: Big River, Berra/rfW. 



STUDIES IN GEINDELIA. HL^ 

JTJLmr A, STETEEMAEK 

Assistant Curator of the EerlaHum, Field Museum of Katurcd History, Chicago 
Formerly Fufus J, Lackland Fesearch Fellow in the Henry Shaw School of Botany 
of Washington University 

Histobt of the Geistus 

In 1804 Sess4 introduced seeds from ilexico to the Eoyal 
Gardens at Madrid where they were grown in 1805 under the 
name of Aster spathulatus Hort. Seeds from these plants were 
sent to the Montpellier Garden (Hortus Monspeliensis), and 
from plants grown there were distributed to various botanical 
gardens. Willdenow, of the Berlin Botanical Garden, received 
some from Professor Broussonet of Montpellier in the spring 
of 1806 under the name of Aster spathularis. When the plants 
flowered and matured fruit during the summer of 1807, WiUde- 
now observed that they differed from Inula, under which Per- 
soon® had identified them, and from Aster (the only genera 
known to him at the time with which his plants might have 
shown relation). Accordingly he described® from them a new 
genus, Grindelia, in honor of Professor Grindel of Dorpat, and 
named the particular plant Grindelia vtmloides. 

Previously, in 1793, Cavamlles* had described and illus¬ 
trated an Aster gluimosus based upon plants he had seen in 
flower in the Eoyal Gardens at Madrid, and stated that they 
had come originally from Mexico. Although the ligules were 
yellow, a character at variance with Aster but in common with 
Imla, he decided that color alone should not serve as a criterion 
in distinguishing genera of Compositae. He regarded the na¬ 
ture of the base of the anther as of more fundamental impor- 

^ This, the third installment of studies in Grindelia, is a continuation of the mono¬ 
graphic work which was carried on at the Henxy Shaw School of Botany while the 
author was engaged in a comprdiensiTe study of the genus. 

* Persoon, 0. H. Syn. Ph 2: 451. 1807. 

* Willdenow, a L. Ges. Nat Fr. Berlin Mag. 1: 260. 1807. 

* Oavanilles, A. J. le. et Descr. PI. Hisp. 2: 63. pL 188. 1793. 


Ank. Mo. Bar. Qasd., Vol. 24, 1937. 


(225) 



[Toi.. 24 

226 AiriTAIiS OP THE MISSOTOI BOTAHICAIi QAEDBST 

tanee. The fact that the anthers were entire at the base as in 
Aster rather than bisetose as in Inula led him to place the 
species imder Aster. 

WiUdenow® observed that Cavanilles^ had figured the ray- 
florets of Aster gluHnosus -without pappus bristles, although 
he did not mention this point in his description. No species of 
Aster (except a few with pinnate leaves) were kno-wn at that 
time to possess yellow flowers, and this fact, together with the 
absence of pappus bristles on the ray flowers, led him to place 
the plant in the genus Doronicum and to publish it as Dorovd- 
oum glutinosum.^ Between 1800 and 1807 seeds of Aster gluti- 
nosus had been grown in the various botanical gardens of 
Europe and Great Britain. During this time Willdenow had 
examined living plants and found that all the florets possessed 
pappus bristles. This led him to reconsider his identification, 
with the result that in 1807 he placed* the plant with Aster as 
Oavanilles originally had done. Persoon,'^ in his ‘Synopsis 
Plantarum’ in 1807, treated Aster glutinosus and GrindeUa 
inuloides as congeneric -with Inula and described them respec¬ 
tively as Inula glutmosa and I. serrata. 

In 1813 Nuttall® published without description a generic 
name, Thuraria, which proved later to be congeneric with 
Grindelia. Eobert Bro-wn,® the same year, recognizing that 
Doronicum glutmosum (Aster glutinosus) had no relationship 
with either Doronicum or Aster, erected for it a new genus 
Doma which he based primarily on its caducous bristly pappus. 
This genus was adopted by Pursh,^® and a new species Donia 
squarrosa, from the Missouri Eiver prairies, was described. 

Lagasca^^ in 1816 was the first to recognize that the Aster 
spathulatus Hort. and the Aster glutinosus were congeneric 
and constituted a new genus Demetria, -with two species De- 

‘Wffldeno-w, 0. L. 8p. PL «•: 2115. 1800. 

• Willd, 0es. Nat* Fr. Berlin Mag. 1: 859. 1807. 

^Persoon, 0. H. loo. dt. pp. 451-452. 1807. 

•Nnttall, T. in Fras. Oat. 1813. 

*BrowoLf Bobert in Ait. Hort. Hew, ed. 2. 5: 82. 1813. 

“Pnrsh, P. FL Am. Sept. 2; 559. 1814. 

^Lagasca, M. Gen. et Sp. PL Nov. 30. 1816. 
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metria spathulata and D. glutinosa. A year previous, Cas¬ 
sini^® had proposed a new genus, Aurelia, for the Aster gluti- 
nosiis of Cavanilles (Inula glutinosa Persoon) to be placed next 
to Grindelia taxonomieally. 

Some confusion as to the generic limits of these recently pro¬ 
posed genera (Grindelia, Donia, Demetria, and Aurelia) 
existed between 1815 and 1819. In 1815 Eobert Brown, on com¬ 
paring flowering material of Grindelia inuloides, grown in the 
Kew Gardens, with his Donia glutinosa, found that the two 
differed principally in the number of pappus awns to the floret 
—^there being one or two in Grindelia inuloides and a greater 
and more indefinite number in Donia glutinosa. Eealizing that 
this was a variable character in Donia and that the two species 
were otherwise essentially alike, he abandoned^® Donia and re¬ 
united it with Grindelia, since Grindelia was the genus first 
published. Dunal,^* in 1819, showed further that Grindelia, 
Donia and Demetria were entirely congeneric and should con¬ 
stitute one genus, Grindelia, that being the name first published 
and already generally recognized. Kunth was in agreement 
with this treatment. 

Cassini®® tried to show that Donia and Aurelia were distinct 
from Grindelia, first, because in the former two genera the 
awns of the pappus were “barbellate,” whereas in Grindelia 
they were “unappendaged,” and second, the anthers in Donia 
and Aurelia did not have basal appendages, whereas Grindelia 
did. Although, according to Kunth, in the true Grindelia the 
anthers were naked at the base, Cassini stated that he had 
found “two basal semilanceolate or subulate appendages” on 
each anther. Again, in 1825, Cassini®® insisted on the validity 
of retaining Aurelia distinct from Grindelia, and reported a 
third difference, namely, that Grindelia had one to three, or oc¬ 
casionally more, pappus awns to the floret, whereas in Aurelia 
they were numerous; moreover, although he was aware that 

^ Cassini^ H. Bull Soe. Philom. p. 175. 1815. 

** Brown, Bobert. Trans. Linn. Soo. London 12: 102. 1818. 

“Dunal, r. Mem. Mus. Par, 5: 46. 1819. 

** Cassini, H. Jonr. Phys. 89: 32. 1819. 

« Cassini, H. Diet. Sci Nat. 37: 468. 1825. 
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Aurelia "was antedated by Donia, be felt that Aurelia should be 
retained since Eobert Bro-vm had not only abandoned Donia 
but also vas unaware of its real distinctive characters. How¬ 
ever, later studies have shown that both few and numerous 
aims were found, and only one type of anther, that with short, 
broad, deltoid bases. Rafinesque,^^ in 1818, attempted to dis¬ 
place Do nic, with the remarks: ”Donia is rather too short, and 
contained in Gladonia, etc., it ought to be lengthened into 
Doniana.’* A year previous Comelissen^® published a new 
genus, Eoorebekia, with one South American species, E. 
cUhloensis. For some time this genus had been identified with 
Aplopapptis, but recently has been shown to be a Grindelia, 
congeneric with and antedating the South American species, 
Grindelia speciosa, G. resinosa, G. foliosa, and G. Volkensii. 

Dunal,®® in 1819, described sis: species of Grindelia, of which 
G. pulchella and G. angustifolia (the latter belonging to an¬ 
other genus) were new, and G. ghitinosa, G. inuloides, G, squar- 
rosa and G. fruticosa had been transferred from other genera. 
In 1825 Cassini,®^ stm regarding his genus Aurelia as distinct 
from Grindelia, published two species, A. ampleoncauUs and 
A. decurrens. 

From 1825 on many species and varieties of Grindelia were 
published. In 1836 A. P. DeCandolle®® treated Grindelia in 
the ‘Prodromus,’ describing thirteen species of which seven 
were new; and in 1838®® he added four more, one, G. stricta, 
bei^ new. In 1841 Nuttall®^ described five new species of 
Grindelia, and in 1842 Torrey and Gray®® recognized ten spe¬ 
cies in their ‘Flora of North America.’ 

In 1857 a new genus, Chrysopthahnum, with one species, C. 

"BaBaesque, C. S. Am. Month. Mag. p. 268. 1818. 

” Comelissen, E. N., in Mussche, J. H. Sort. Gaad. p. 13. 1817. 

“Hall, H. M. Carnegie Inst. Wash. Pnbl. No. 389; 24. 1928. 

“Dtinal, P. loc. oit, 

“ Cassini, H. loo. oit. 

“DeCandolle, A. P. Prodr. 5: 314. 1836. 

•Ibid.71 278. 1838. 

“Nnttall, T. Trams. Am. Phil. Soe. N. 8.7: 314. 1841. 

“ Torrey, J. and Gray, A. PI. N. Am. 2: 246. 1842. 
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andimm, w&s described by Philippi** from the Andes of 
Chile, and seven years later he*’^ transferred it to Grindelia. 
This species is also recognized by Cabrera under Grindelia, 
but, for the present at least, the writer prefers to regard it as 
generically distinct. 

Gray,*® in two editions of the ‘S 3 Tioptical Flora of Xorth 
America,’ 1884 and 1888, recognized twelve species with sev¬ 
eral varieties, reducing a number of species to synonymy. 
Since 1888 approximately fifty-eight species, varieties, and 
forms of Grindelia have appeared in the literature bringing 
the total number of names described to nearly one hundred and 
forty. 

GEOGRAPHICAIi DlSTEIBUTIOST 

The environmental factors, past geological history, and the 
present distributional areas of the different species of Grin¬ 
delia are very closely correlated. Many of the species have 
a remarkable capacity to pioneer and spread into new or pre¬ 
viously unoccupied territory. Their aggressiveness is associ¬ 
ated with their natural ability to thrive in open exposed or re¬ 
cently cleared or eroded habitats. They will often be the first 
or among the first plant forms to invade open places along 
roadsides, readouts, irrigation ditches, alluvial deposits of 
streams, recently eroded slopes, over-grazed pastures, railroad 
tracks, waste places, etc. Especially the prairie and plains 
species, notably G. squarrosa, G. sqmrrosa var. serrulata, and 
G. perennis, are among the most conspicuous examples of in¬ 
vaders, and are among the worst weeds, frequently being 
classed by agriculturists as obnoxious plants. 

Associated with this weed tendency is the fact that the ma¬ 
jority of the species form colonies. The reason is quite obvious 
when one considers the definite relation between colony-forma¬ 
tion and the pappus of the genus. The few pappus bristles are 
awn-like and therefore not adapted for wind dispersal as in 

Philippi, E. A. Linnaea 29: 9. 1867. 

88 : 137. 1864. 

* Gray, A. S 71 U PI. N. Am. 1*: 116. 1884, and ed. 2. 1888. 
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many Astereae wliere the achenes have a light plumose pappus. 
When the achenes are ripe in Orindelia, the receptacle and in¬ 
volucre gradually open. The achenes, with the pappus mostly 
lacking, are much too heavy to he carried away by the wind, and 
when shaken out they fall to the ground close to the parent 
plant. Most of the seeds are viable and germinate readily. 
Numerous seedlings spring up around the parent plant form¬ 
ing compact mats by the thousands. Year by year the colony 
gradually increases, both in number of plants and in area. 
This colony formation is particularly well shown in G. squar- 
rosa and var. serrulata, G. perennis, G. lanceolata, G. mm, 
G. decumbens, and G. camporum. 

The majority of the species are found growing in strongly 
alkaline or saline to circumneutral sods. The apparent prefer¬ 
ence for strongly saline soils is well shown in G. humilis, G. 
Bldkei, G. stricta and varieties (excluding var. collim and var. 
Hendersoni), and G. aggregata, which occur in salt or brackish 
marshes, tidal estuaries, and marine sand beaches. GrindeUa 
perennis and G. camporum are often found about saline flats, 
salt lakes and springs, and alluvial rich soils of alkaline 
streams. GrindeUa texam is mostly confined to limestone 
glades of the Edwards Plateau in Texas, and G. lanceolata to 
limestone and dolomite areas in Tennessee, Alabama, Mis¬ 
souri, Arkansas, and to a limited extent in Oklahoma and 
Texas. In Missouri G. lanceolata is limited in the Ozark region 
to limestone and dolomite glades of the Jefferson City (Beek- 
mantown) and Joachim formations of Ordovician age and to 
the Mississippian limestones of the extreme southwest. Its 
absence over most of the central and southeastern Ozark region 
is due to the fact that either acidic rocks of Roubidoux sand¬ 
stone cap the surface or the surface is underlain mostly with 
granite, chert, or sandstone. Similarly, G. gromdifiora is 
limited in the United States to the limestone of the Devil’s 
River and adjacent Texas region. Sometimes the soils oc¬ 
cupied are clayey and rich in nutritive elements, rather than 
rocky limestone. For example, G. camporum var. Bavyi, G. 
procera, G. aphatiactis, and G. squarrosa follow the alluvial 
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silts and clays of river banks, and may spread out into adjacent 
fields or prairies. A number of species occur in tbe immediate 
vicinity of the ocean, as 0. arenicola, G. ruhricauUs and its 
varieties rohusta, elata, and latifolia, and G. stricta var. collhia 
and var. Hendersoni, According to Cabrera,®® the South 
American species tend somev'hat to gro'w in alkaline soHs. 

Practically the "whole range of the species of Grindelia may 
be included in the Lower and Upper Sonoran of the Austral 
zone and the Arid and Humid transition zones. This relatively 
small zonal range is remarkably correlated with the present 
areas occupied and the major climatic environmental factors 
of rainfall, temperature, and altitude. 

The species are unusually adapted to xerophytic, semi- 
desert, or desert environments, sometimes occurring in regions 
which receive annually ten inches or less of rainfall. Such 
habitats are wind-swept plains and prairies, limestone glades, 
dry rocky plateaus and mesas, sands and dunes along the 
rivers and seashore, exposed clayey and rocky slopes, dry 
bluffs along river courses, etc., also salt marshes and tidal 
estuaries which are physiologically quite dry. 

Some species have a remarkable capacity of germinatiug in 
very moist or inundated soils, and later, as the particular areas 
gradually become desiccated, are able to adapt themselves to 
the new conditions. Grindelia sguarrosa var. nuda and var. 
nuda f. angustior, for instance, in Texas, are frequently con¬ 
fined to lake-beds which fill with water in times of heavy rain¬ 
fall but for years at a time may remain dry and become ex¬ 
tremely xerophytic. Also, Grindelia procera germinates along 
the San Joaquin Eiver Valley in spring and early summer in 
inundated places which later become very dry and parched. 
The same adaptations may often be observed in the Californian 
G. camporum and G. camporvm var. Davyi. 

In view of the above statements, it is not surprising that 
Grindelia is more or less generally distributed over western 
North America. In the United States the genus has been re- 

* Cabrera, A. L. Revision de las especies Sudamericanas del genero ^' Qrindelicu ' * 
in Rev. Mus. La Plata 38: 208. 1931, and in letter. 
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corded from every state except Kentucky, Mississippi, Florida, 
South and North Carolina, and West Virginia. It is commonly 
introduced east of Illinois and reaches all the New England 
States. Noi*th of the United States the genus penetrates to 



Fig. 1. Distribution of the genus Q-rindelia in IN'orth America. 


59° 34 :' North latitude about Port Mulgrave, Alaska, and 
slightly north of 60° North latitude in the vicinity of the Great 
Slave Lake region (Wood Buffalo Park and salt plains about 
Bear Spring, etc.) in Northwest Territory. It is naturally dis¬ 
tributed in the United States west of the 86th Meridian (fig. 1). 
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It occurs in Mexico over the greater portion of the Plateau, 
but no collections have as yet been seen from the state of 
Sonora. One species, 0, perennis, has been introduced in 
Yucatan. So far as records occur the genus skips Central 
America, and then reappears in South America, in Peru, 
Uruguay, Paraguay, southern Brazil, and in Argentina south 
to the Santa Cruz region. Altitudinally it ranges from sea- 
level to approximately 10,000 feet in the mountains of the state 
of Hidalgo, Mexico. The genus is predominantly one of open 
places and is practically absent from deep forests or wooded 
areas. The few species or varieties that do penetrate wooded 
areas are found in rather thin and semi-open tracts or near the 
borders of woods. 

Many of the species of Grindelia occur on geologically very 
youthful territory, in most eases of Pleistocene or Post-Pleis¬ 
tocene age. Areas from which the sea has withdrawn or where 
emergence has followed submergence, places of recent sedi¬ 
mentation or vulcanism, glaciated areas from which recent ice- 
sheets have retreated, recently eroded regions, and similar 
youthful places have been quickly populated by species of 
Grindelia, especially if such places offered open habitats in 
Sonoran or Transition zones. Many of these species show 
rather restricted distributions which are the result of the past 
geological history. Notable examples are Grindelia humilis, 
which is not known outside of San Francisco and Tomales Bays 
of California, G. Uttoralis restricted to the Galveston Bay re¬ 
gion, and G. oolepis, around Brownsville, Texas. Other 
coastal endemics, G. Blakei and G. aggregata, show them¬ 
selves to be of at least Pleistocene or Post-Pleistocene dis¬ 
persal, since the particular coastal areas occupied have all 
been submerged by sea water during Quaternary times and 
some even into the Recent epoch. The recent subsidence, which 
permitted the sea to encroach upon the river valleys, forming 
the Bay of San Francisco and other bays along the coast took 
place practically in modern times. Similarly, the deposits 
along the outermost margin of the Gulf and Atlantic Coastal 
Plain, including the Gulf Coastal strip of Texas, are mostly of 
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Recent or Quaternary origin; the bays and coastal region about 
Brownsville and Galveston have had the sea withdrawn from 
them only a matter of thousands of years. 

In contrast to the coastal species of very limited distribution 
are those coastal types which are rather widely distributed 
along the Pacific Ocean and also occur on land of Recent or 
Quaternary origin. The extensive fiords and inlets along the 
coast of Alaska and British Columbia represent drowned 
river valleys of Recent and Quaternary submergence. Van¬ 
couver Island and the Queen Charlotte and adjacent islands 
are the projecting spurs of a range paralleling and even more 
submerged than the coaat range to the East. About the close 
of the Pliocene there was elevation of the entire west coast*® 
which continued into early Pleistocene, but toward the middle 
of Pleistocene the entire coast range area was sunk 1000 to 
2000 feet. 

Following the glacial epoch another period of subsidence oc¬ 
curred in the Lower and Upper San Pedro epoch, during which 
the shore line was carried downwards 300 to 700 feet lower than 
at present, drowning the mouths of streams and erosion val¬ 
leys entering the ocean. Then occurred an elevation which was 
soon followed by another submergence, resulting in the present 
shore lines of Oregon and California. The northern two-thirds 
of the coast region in Oregon consists mostly of Miocene sand¬ 
stone and shales, and the bold cliffs and promontories comprise 
mostly Tertiary basalt; the southern third is made up mainly 
of Quaternary gravel, sand, and sUt.®^ In the southern coast 
region of Oregon the surface sands along various portions of 
the coast are of Pleistocene age.®* Evidence that the coast of 
Oregon and Washington has recently emerged is to be seen in 
the narrow coastal plain one to twenty miles wide. Even more 

■*For disensBion of geologic and physiographic history, see Fenneman, N, M. 
Physiography of western United States, pp. 479-606. 1931; Jepson, W. L. Manual 
of flowering plants of California, pp. 10-11. 1925; Smith, J. P. Salient events in 
the geologic history of California. Science N. S. 80: 346-361. 1909. 

“Peck, M. E, A preliminary sketch of the plant regions of Oregon. I. Western 
Oregon. Am. Jour. Bot. 18: 36. 1926. 

“Peck, loo, eit, pp. 45-46. 
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recent is a subsidence ■which has dro'wned the streams across 
this coastal plain and extending far inland. The Chehalis 
Eiver has been dro'wned for 30 miles, the Columbia 140 miles, 
the Umpqua 25 miles, and the Coquille 30 miles.®* 

The entire coast strip of California is composed of sands, 
gravels, or muds, of Eecent or Quaternary origin. Puget 
Sound constitutes the northernmost portion of a huge trough 
of crustal deformation; this trough includes the Great Valley 
of California, probably the Gulf of California, the "Willamette 
Valley of Oregon, the Cowlitz, upper Chehalis and Puget 
Sound Valleys of "Washington, and to the northward the sounds 
separating Vancouver and the Queen Charlotte Islands from 
the mainland of British Columbia.®* Puget Sound was exten¬ 
sively glaciated in the Pleistocene, and, after the disappear¬ 
ance of the ice sheet, was depressed, thereby aUo’wing the sea 
to advance and dro'wn the mouths of rivers. The Puget 
Trough has sunk and been submerged several times since post- 
Cretaceous, during much of Tertiary time ha'wng been a sink¬ 
ing geosyncline.®® The present deposits and topography of 
this region are the results chiefly of erosion in the interglacial 
and last glacial epochs.®® 

Since the present coastal strips of Alaska, British Columbia, 
Vancouver Island, Queen Charlotte and adjacent Islands, 
Puget Sound, Washington, Oregon, and California are all of 
Eecent or Quaternary origm, the species of Orindelia oc¬ 
curring on these coastal strips must likewise be very recent. 
Also, it is in keeping ■with their pioneering tendencies that they 
should have invaded this coastal strip. Nor is it surprising 
that many of these species should be so very variable. The 
variations have not as yet had sufficient time to differentiate 
into distinct entities, but form an interwoven complex. For 
example, G. ruiricaulis, •with its numerous varieties and forms, 
ranges along the coast from northernmost Lower California 
to northern Marin County, California, assuming many varia¬ 
tions in its extent northward: var. latifolia, occurring on the 


Fexmeman, loo. cit, p. 461. 
Fennemaa, loo. dt. pp. 442-448. 


» Fennemaii; loc. cit. p. 450. 
•• Fenaemaa, loe. cit. p. 451. 
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Santa Barbara Islands and on the adjacent mainland, which 
gives rise to several forms on the mainland; var. platyphylla 
around the Monterey Bay region; and var. rohusta along the 
coast from Orange to Santa Oruz County. From the dunes in 
the region of Carmel, Monterey County, California, and rang¬ 
ing north along the coast to Coos County, Oregon, is the coastal 
species, G. arenicola, which is generally found on the most re¬ 
cent coastal dunes, mesas and beaches. 

Grindelia stricta, with its varieties, is another of the rather 
wide-ranging coastal types, being distributed from southern 
Alaska in the vicinity of Port Mulgrave south to Mendocino 
County in northern California. It is a more or less distinct 
species throughout this range, but in the Puget Sound region 
and in the Sound to the north between Vancouver Island and 
the mainland of British Columbia, it gives rise to series of ex¬ 
tremely perplexing variations. A robust form with large 
leaves and heads, var. macrophylla, occurs along the larger 
estuaries farthest removed from the direct ocean currents; 
another variation, var. lanata, with more or less pronounced 
pubescence on stem, leaves, and involucre, is found along the 
seashore often on rocky shores; var. aestuarina, with more 
sharply serrate, firmer, more resinous leaves and more res¬ 
inous involucres, is very conunon in the salt marshes, estuaries, 
and sand beaches in the Puget Sound region; var. Andersomi 
in salt marshes around Saanich Arm, southeastern Vancouver 
Island, has become exceedingly foliose towards the heads; and 
var. collina, another variation of the same series, has betaken 
itself to dry terrestrial habitats where it has developed smaller 
heads and slender resinous leaves. It is interesting that the 
range of G. stricta, including all its varieties and forms, 
is approximately that of Glehnia ledocarpa Mathias,*'^ but 
Glehnia leiocarpa has not differentiated into a number of vari¬ 
ations as has G. stricta. The localization to certain estuaries 
of varieties of Grindelia, especially those on the Pacific Coast, 
is somewhat analogous to the estuarine problems of variation, 

“ MathisB, M. Studiee in the Umbelliferae. L Ann, Mo. Bot. Qard. 16; 95-101. 
1928. 
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isolation, and endemism in tlie genus Bidens in eastern North 
America.®® 

A very striking correlation exists between the present dis¬ 
tributions of certain species of Orindelia and the recent geo¬ 
logical history of the Willamette Valley, the Puget Sound, and 
Puget Trough regions. According to Fenneman, the Puget 
Trough is “a long valley enclosed on the east by the cascades 
and on the west by the Olympic Mountains and the Oregon 
Coast Eange. Its northern end (within the United States) is 
occupied by Puget Sound. Its southern end is the Willamette 
Valley in Oregon. WhQe the Puget Trough was a sinking 
geosyncline it was receiving sediments. It was then uplifted, 
and the erosion which followed resulted in Willamette and 
Sound valleys. “These newer lowlands have since been in 
large part buried; in the north by glacial drift and outwash; in 
the south by sediments deposited when the Willamette and 
lower Columbia Valleys stood for some time below sea- 
level.”^® During the melting of the last ice sheet the Willa¬ 
mette Valley lay below sea-level. ‘ ‘ The valley of the Columbia, 
both east and west of the Puget Trough was a strait. This was 
at the tune when Puget Sound was last depressed, following 
the disappearance of the ice sheet. Over most of the Willa¬ 
mette Basin the soil is derived from sediments laid down in this 
sound. In late Pleistocene the sea advanced up the Co¬ 
lumbia Eiver and flooded the present Willamette Valley." 
Also during the course of the last Puget Sound submergence 
the higher mountain ridges were left standing as projecting 
islands (San Juan and others). 

**For discussion, see Eernald, M, L. Some noteworthy varieties of Bidens, 
Bhodora 15: 74-78. 1913; Fernald, M. L. and H. St. John. Some anomalous species 
and varieties of Bidens in eastern North America. Bhodora 17; 20-25. 1915; Bas¬ 
sett, N. 0. The vegetation of the estuaries of northeastern North America, Proc. 
Best. Soc. Nat. Hist. 39; 76-118. 1928. 

^ Fenneman, loo, dt, p. 443. 

^ Fenneman, loc, dt, p. 451. 

^ Fenneman, loo, cit, pp. 453-454. 

" Fenneman, loo, dt, p. 263; and Bretz, J. H. The late pleistocene submergence 
in the CJolumbis Talley. Jour. GeoL 27: 489-506. 1919. 
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Grindelia infegrifolia and var. virgata occur only on the 
Quaternary gravels, sands, or silts of the Willamette Valley 
region north to Vancouver, Washington, and east to Hood 
Eiver, Oregon (except for an isolated station of var. virgata on 
the San Juan Islands), whereas G. stricta var. collina and var. 
lanata have tahen to the coastal rocky bluffs, seashore, and 
islands in and about the Puget Sound and the southern tip of 
Vancouver Island. After the flooding of the Pacific Coast, in¬ 
cluding Puget Sound and various subsidences, G. stricta be¬ 
came widely distributed in salt marshes, estuaries, sand 
beaches, and other coastal habitats from southern Alaska to 
northern California, giving rise to many variations in the 
Puget Sound area, G. stricta var. lanata and G. stricta var. 
collina being two. Upon the submergence by the Columbia of 
the Willamette Valley in late Pleistocene, the maritime Q. 
stricta var. lanata intruded along the marginal beaches and 
shores of the Valley; then, upon the withdrawal of the sea and 
the later burial of the WUlamette Valley by depositions of 
sand, gravel, and silt, its Puget Soimt prototype which had 
penetrated this area was forced to take to the dry land of 
the Willamette Valley region where it has given rise to G. 
integrifoUa. When the San Juan, Vancouver, and other is¬ 
lands were left standing in Puget Sound, G. stricta var. collina 
became the terrestrial phase of G. stricta; and at the time the 
Willamette Valley was depressed along with the rest of the 
Puget Sound, the maritime types invaded the Valley. Then, 
following the withdrawal of sea water and the consequent dep¬ 
osition, the maritime types took to the dry lands; but G. stricta 
var. collina, following this connection between the submergence 
of the Puget Sound and Willamette Valley, gave rise in the 
Willamette Valley region to G. integrifoUa var. virgata. As a 
relic pointing to the former submergence of these portions of 
the Puget Trough we find this variety (outside of its occur¬ 
rence in the Willamette Valley region) isolated on one of the 
projecting portions of the San Juan Islands. The Willamette 
Valley region, its floor covered by Quaternary and Becent de¬ 
posits, has a fair number of species restricted to it. These 
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endemics are practically all species just beginning, excellent 
examples of wMcb are Sidalcea campestris and S. virgata.*^ 

Grindelia camporum and its varieties are foxmd in the Great 
Valley of California and southwestern Oregon, that is, the San 
Joaquin and Sacramento Eiver valleys, the Tulare Basin, the 
western lower foothills of the Sierra Xevadas and the foothills 
of the northern and central Coast Eange, and the river valleys 
of southwestern Oregon. Practically all of the floor of the 
Great Valley is covered with Pliocene, Pleistocene, or Eeoent 
alluvium, consisting of clay, sand, or gravel, most of it being 
of Eeoent or Quaternary origin. Several times during the 
Eocene and Pliocene and in the Pleistocene it was an inland 
sea.^* Its successive sinking, often followed by seaward in¬ 
vasion, has been linked with the history of the surrounding 
Coast and the Sierra Nevada Eanges which have been con-- 
tinually warped upward. In the Lower and Upper San Pedro 
Epochs (Champlainian) of Quaternary time, when the sur¬ 
rounding ranges were much uplifted, much of the unconsoli¬ 
dated filling of the basin has accumulated. Even more recently 
(Terrace Epoch of Quaternary time) terraces were formed in 
the fluviatile sediments in nearly all the Coast Eange Valleys.*® 
Obviously, G. camporum and varieties, as well as many other 
species of the Great Valley, must have migrated into it since 
Quaternary or even Eecent times. 

Grindelia nana and its varieties and forms, most closely 
allied to G. camporum var. Davyi, occupy the youthful terri¬ 
tory of the Columbia Plateau (Oregon, Washington, Idaho) 
and adjacent regions in northern Nevada, California, and west¬ 
ern Montana. Most of the rocks of the Columbia Plateau are 
the result of great outpourings of lava of Tertiary (beginning 

^ Bonslij E. M. P. A monograpli of the genns Sidaloea, Azul Mo. Bot. Gard. 18: 
175-179. 1981. See also Peck; M. E. Am. Jour. Bot. 12: 89-41. 1925. 

^JepsozL; W. L. Manual of flowering plants of California, p. 10. 1925; and 
AndersoU; W. C. Proc. CaL Acad. Sci. lY. 3: 6; 7, 82. 1908. 

" For discussion, see Smith, J. P. loc, ait; Fenneman, N. M. Zoo. cU» pp. 472- 
481, especially fig, IBS. with bibliography; Bryan, K. Geology and ground-water 
resources of the Sacramento Valley, California. XT. S. GeoL Survey, Water Supply 
Paper No. 495. 1923. 
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with the Miocene) and Quaternary times. The Snake Eiver 
Plain has been covered with great quantities of Pleistocene 
basalt. The lavas throughout the range of G. mm and va¬ 
rieties are generally alkaline. Most of the valleys of the moun¬ 
tain region of Idaho where the species occurs are covered with 
Quatemary deposits.*® Many of the valleys of western Mon¬ 
tana are filled with Tertiary and later sediments. ‘ ‘ The upper 
Flathead Valley is . . . underlain in part by Miocene beds 
and partly filled by glacial deposits.”*^ 

The distribution of G. columhiam is definitely correlated 
with the late Pleistocene submergence of the area occupied. 
This species is practically restricted to the immediate environs 
of the Columbia River and some of its branches (Yakima 
River) in Washington and Oregon and to a limited extent the 
Snake River in Idaho. The Columbia River in this region flows 
through the Tertiary and Quaternary lava deposits. The last 
cycle of erosion of the cuttings of the Columbia River gorge is 
also Recent. Coulees are associated with the Pleistocene drain¬ 
age of this river. “They represent approximately the normal 
drainage lines of the present-day but more accurately the lines 
of Pleistocene drainage. . . . These coulees and scablands re¬ 
sult from erosion by glacial streams of great volume and steep 
gradient escaping from the ice-covered area to the north.”*® 
They are the abandoned courses of ancient rivers extending in 
Washington from the Snake River north to the Spokane and 
Columbia Rivers, and west to the Columbia River (including 
Douglas, Lincoln, Adams, and part of Yakima and Franklin 
Counties). The largest of the coulees are Grand Coulee and 
Moses Coulee. During the Wisconsin glacial epoch of Pleisto¬ 
cene time a glacial lobe of the ice sheet from the Okanogan 
Valley west of the Grand Coulee covered the Columbia River, 
crossing and blocking the Columbia Gorge, and <ifl.TnTm*Tig back 
the waters until they rose to the level of the former Grand 
Coulee. This caused the waters to find a temporary new chan¬ 
nel through the Grand Coulee. Following the depression in 

*• pemwman, loe. dt. pp. 186-196. " rennemaa, loe. oit pp. 258-259. 

Eeiuaeman, loe. ett. p. 208. 
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the Grand Coulee to the lower course of Crab Creek the waters 
of the Columbia River finally rejoined the main course of the 
river.*® After the withdrawal of the glacial lobe and retreat 
and melting of the ice, the Columbia again followed its present 
course, leaving the Coulees as abandoned water courses. In 
late Pleistocene time the Columbia River was flooded by marine 
waters which submerged Yakima and lYalla Walla Valleys.®® 
The occurrence of G. columhiana at Grand Coulee above Blue 
Lake, Grant County, and at Wilson Creek, Whitman County, 
shows that it had followed the course of the Columbia River 
when the waters were forced to flow temporarily through the 
channels of the Coulees. 

The distributional ranges of various species of Grindelia are 
closely correlated with the several floristic provinces main¬ 
tained by Peck®^ in his preliminary study of plant regions of 
Oregon. These natural plant regions are the Korthern Coast 
Region, Northern Coast Mountain Region, Willamette Valley 
Region, Rogue-Umpqua Region, Southern Coast Region, 
Southern Coast Mountain and Siskiyou Region, Cascade Re¬ 
gion, Eastern Oregon Region (subdivided into the Columbia 
River Area, Yellow Pine Area, Bunch-grass Area, Lake Area, 
and Sagebrush Area), and the Blue Mountain Region. 

The restriction of G. integrifoUa and G. integrifolia var. 
virgata to the Willamette Valley region has already been dis¬ 
cussed. Placing the Columbia River area under the Eastern 
Oregon Region takes care of the confinement of G. columhiana. 
The separation of the coastal flora into the Northern and 
Southern Coast Regions at approximately the mouth of the 
Coquille River is also a veiT" natural division. At this point 
there is a strong break and contrast in floras, that to the south 
being decidedly CaHfomian, whereas that to the north is the 
northern coastal flora which ranges from Alaska or British 
Columbia southward and sometimes penetrates into Califor- 

^ Feameman, loc, cit, pp. 256-263. 

“•Bretz, J. H. The late pleistocene submergence in the Columbia Valley. Jour. 
Geol. 27: 489-506. 1919; see also Fenneman^ loo. oit. p. 263. 

“ Peck, M. E. A preliminary skeftch of the plant regions of Oregon. I. Am. Joui. 
Bot, 12: 33-49; H. 69-81. 1925. 
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nia. Applying these coastal divisions to GrindeUa we find that 
G. arenicola with its varieties is mostly Californian, but 
reaches Oregon at the mouth of the Ooquille River (at the 
sand dunes at Bandon), the division point between northern 
and southern floras; north of Bandon along the Oregon Coast 
the only coastal species encoimtered is G. stricta which is the 
common coastal Grindelia from southern Alaska south to Men¬ 
docino County, CaUfomia. 

Grindelia nana, with variations, is mostly confined in Oregon 
to the Bunch-grass Area and part of the Lake Area of the 
Eastern Oregon Region, although it penetrates also into the 
Rogue-Umpqua and Southern Coast Mountain and Siskiyou 
Regions. It is absent from the Willamette Valley Region 
(where G. integrifoUa and var. virgata occur) which is more 
humid and which has had recent connections with the ocean 
water. Grindelia nana is most closely allied morphologically 
to G. camporum, the connection being most obvious between 
G. ncma var. cdtissima and G. camporum var. BavyL The for¬ 
mer is found in northern California in the vicinity of the Coast 
and Sierra Nevada Ranges and southwestern Oregon, whereas 
the latter is mostly in cismontane California from approxi¬ 
mately middle California northward, often occurring in the 
foothills of the Coast Ranges and the western foothills of the 
Sierra Nevada. 

Grindelia nana, with its varieties, is dispersed mostly in the 
Arid Transition and Upper Sonoran zones of Oregon, Wash¬ 
ington, Idaho, northern California, northern Nevada, and 
western Montana, but its relationships are with the Californian 
G. catnporum complex. This Californian element in the flora of 
Oregon and Washington is remarkably important. Piper®® 
points out that Upper Sonoran plants of the Columbian Basin 
have originated in part from California and in part from the 
Great Basin. Furthermore, the natural route of the Califoinia 
plants, as influenced in large part by the prevailing south¬ 
westerly winds, would be in northeastern California through 
the Klamath Gap made by the Klamath River and lakes. He 

“ Piper, CS. Y. Contr. XT. S. Nat, Herb, [H. Wash,] 11; 38. 1906. 
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also states that few of these Upper Sonoran plants have 
reached the Oolnmbia Basin by way of the TTillamette Valley 
and the Columbia Eiver because the Rogue River Mountains 
of southwestern Oregon form a natural barrier. Similarly, 
most of the Californian element in the Humid and Arid Transi¬ 
tion areas in Washington reached the Columbia Basin by way 
of the Elamath Gap.®® These statements accord nicely with 
the relationship between G. nana and G. camporum. The latter, 
of Californian origin, has undoubtedly given rise through G. 
camporum var. Davyi to G. nana by way of G. nana var. altis- 
sima. The migration of G. nana and varieties from California 
northeastward to western Montana, Idaho, eastern Washing¬ 
ton, and Oregon east of the Cascades has certainly taken place 
through the Klamath Gap, The natural barrier of the Rogue 
River Mountains and the Calapooia Divide has been effective 
against the northward migi-ation of G. nana and var. altissima 
from southwestern Oregon into the Willamette Valley Region. 

Grindelia squarrosa and G. perennis, the former of the cen¬ 
tral prairies, the latter of the high northern plains, generally 
occur on Tertiary or even more recent territory. Many glacial 
lakes were formed in the high plains of Canada in Alberta and 
Saskatchewan from Great Slave Lake southward into northern 
Montana when the region was covered and severely scoured by 
the great Keewatin ice-sheets of Pleistocene time. Grindelia 
perennis is found around such lakes on the plains at Calgary 
and Edmonton—a region not available for plant occupation 
until Post-Pleistocene times. Most of the remaining portion 
of the prairies and plains occupied by G. perennis and G. squar¬ 
rosa is of similarly youthful soils, made up of glacial till or of 
Teiiiary or Quaternary deposits. 

Although the majority of the species of Grindelia are of 
Pleistocene or Post-Pleistocene dispersal, a few species occur 
in areas which are geologically older and which have been ex¬ 
posed and available for plant occupation since the end of the 
Paleozoic area. Such are the Ozark Plateau of Missouri, Ar¬ 
kansas, and eastern Oklahoma, the Edwards Plateau of Texas 


** Piper, loo. dt. p. 43. 
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and the great Mexican Plateau. The Cretaceous seas failed to 
invade the Appalachian Upland or the Ozark Plateau or the 
Mexican Plateau. Then, at the close of the Cretaceous they 
were affected by a general uplift, and again, towards the close 
of the Tertiary period, the Appalachian Upland and Ozark 
Plateau were uplifted.®^ The Mexican Plateau has not been 
available for plant occupation since the close of the Paleozoic, 
but it has been free from sea invasions since Cretaceous 
times.®* 

Femald has found that the plants of the most ancient dis¬ 
persal occupy the land areas which have stood above sea-level 
since Cretaceous or in some cases since the close of the Pale¬ 
ozoic (although in many instances plants which now occupy the 
most youthful territory, that is, the Atlantic Coastal plain, 
were originally those of the peneplained Appalachian Upland 
which were compelled by invasions of mesophytic plants, fol¬ 
lowing uplifts and erosion, to move out onto this new area). 
He finds that those groups in eastern North America which are 
related to similar groups in the most ancient parts of the 
"World (mostly in Australia, New Zealand, and South Africa, 
also to a more limited extent in the Falkland Islands, India, 
Malay Archipelago, western South America, and a few other 
places) today are persisting on these ancient Mexican uplands, 
uplifted Appalachians, and a few on the Ozark Plateau. 

A number of species of Grindelia are limited in distribution 
to the Ozark and Mexican Plateaus and Appalachian Upland 
which have (in the case of the Ozark and Appalachian areas) 
been available for occupation at least since the close of the 
Paleozoic and, in the ease of the Mexican Plateau, late 
Cretaceous. The Edwards Plateau of Texas has been more 
or less available since the beginning of the Cenozoic after the 
withdrawal of the Cretaceous seas. This does not imply neces¬ 
sarily that plants have occupied these old emergent conti- 

^Femald, M. L. SpeeMc segregations and identities in some floras of eastern 
North America and the Old World. EhodoraSS; 25-63. 1931. 

»* Schnchert^ C. A. Textbook of geology. Part IL Historical geology, pi. 41,4$, 
and 45. 1924. 
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nental areas since late Cretaceous or late Paleozoic times, but 
that they are limited to such areas and consequently are older 
than those species which occur on areas generally not available 
until late Tertiary, Pleistocene, or even Post-Pleistocene times. 

Grindelia lanceolata is confined to the southern Appalachian 
and Ozark Uplift region, on limestone glades and limestone 
prairies from central Tennessee and northern and central Ala¬ 
bama to the Ozark region of Missouri, Arkansas, southeastern 
Kansas, and eastern Oklahoma, penetratmg slightly iuto 
northeastern Texas on upper Cretaceous limestone soils 
(Drummotid from “San Felipe de Austin,” in Gray Herbar¬ 
ium is of this species, but the locality may have been confused 
as this species has not been collected there since). Aside 
from the Texas collections, G. lanceolata lies entirely within 
the Southern Appalachian-OzarMan Plateau, a region avail¬ 
able for plant occupation since the close of the Paleozoic. It 
is more likely, however, that the species occupied this area 
about early Eocene time following the late Cretaceous uplift; 
nor is it unlikely that it arrived towards the close of the Terti¬ 
ary period when the region was again uplifted. 

Grindelia texana, which has either been derived from or 
given rise to G. lanceolata, is confined to Cretaceous strata of 
the Edwards Plateau and Texas Hills section of Texas®® and 
the Arbuckle Mountain region of south-central Oklahoma. 
This area has not been submerged by the seas since the close of 
the Cretaceous period, and has been available for plant in¬ 
vasion since that time. It is very likely that G. texana entered 
there in early Eocene times or perhaps later. Grindelia 
grandifiora, confined to northeastern Mexico and the Devils 
Eiver country of the Edwards Plateau in Texas, probably 
entered Texas at about the same time. 

It is probable that the inter-migration of Mexican and South 
American species of Grindelia occurred no earlier than the 
close of the Cretaceous but more likely in Eocene or Miocene 
times, after which the Mexican and South American species 

^ Deussen, A. Geologj of coastal plain of Texas west of Brazos Biver. IT. S. 
Geol. Snrv, Prof. Paper No. 126:3. fig, 8, 1924. 
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became separated and have diverged along their respective 
evolutionary lines. 

As already stated, the oldest species of Grindelia occupying 
the oldest land areas are 0. lanceolata, G. texana, and all the 
species of the Mexican Plateau. To this list might be added 
G. scabra and var. neoniexicana, G. arisonica and varieties, Q. 
Eavardii, G. grandifiora, and perhaps several others. The 
youthful species have been derived from those occupying the 
Mexican, Ozark, and Edwards Plateau and Texas Hills region, 
or from species derived from occupants of the geologically 
more ancient areas. Many of these species, such as G. oolepis, 
Q. Blakei, G. humilis, G. littoralis, etc. are endemics, just be¬ 
ginning their evolution. Some youthful species on young ter¬ 
ritory have a wide distribution, such as G. peremiis, G. stricta 
and varieties, G. squarrosa, Q. rubricmlis and varieties, and 
G. nam and varieties. 

The fact that youthful species of approximately the same 
age and on comparatively equally youthful soils may have very 
broad or very limited ranges argues strongly against the age- 
and-area hypothesis. Additional evidence against it is the dis¬ 
tribution of most of the species of the genus. The genus as a 
whole is a large one, consisting of 57 species, over 40 varieties 
(many of which are incipient species), and about 24 forms. It 
occupies a greater part of western North America and much of 
South America. However, its distribution is not due to its long 
period of evolution, but rather to its aggressive and pioneering 
tendency. Most of the species are exceedingly plastic because 
of their youth, and the many variations have not yet had time 
to differentiate themselves, nor have the geographic barriers 
been great enough to have accomplished this. The genus is to 
be compared very consistently with such youthful genera as Ap- 
lopappus, SoUdago, and Artemisia. In the words of Fernald 

it not singular that Eriogomm, Crataegus, Buhus^ Eubatus, Lvr 
pima, Aatragatfus, Oenothera, GUia, Ehaoelia, Fentetemon, Solidago, Agio- 
pappus, and Artemisia should have not even a siugle species associated with 

” Fernald, M. L. Isolation and endemism in northeastern America and their re¬ 
lation to the age-and-area hypothesis. Am. Jour. Bot. 11: 568, 570. 1924. 
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the ancient types which inhabit Australia and New Zealand, and that only 
0,02 of the total species of PotentUla, JEuphorbia, Aster, and Srigeron 
should have reached those lands? Is it not equally noteworthy that, with 
the exception of Crataegus and the blackberries (Suhus 5 Pubatus), all the 
largest genera of the temperate North American flora should be centralized 
upon the Tertiary sea bottoms (relatively youthful country) of the Medi¬ 
terranean and Austro-Eussian basins of the Old World and in the vast area 
of youthful coimtry west and southwest of the Mississippi? The blackber¬ 
ries are most virulent in central and western Europe, a region available to 
plants only since the Pleistocene glaciation, but likewise in the glaciated 
region and the Tertiary coastal plain of eastern North America. Cratae¬ 
gus has its phenomenal development in the eastern United States and south 
em Canada, where it must have produced a multitude of its species in post¬ 
glacial time. 

“It should be perfectly obvious that these genera and likewise such 
overwhelmingly large genera of Europe and southwestern Asia (but not of 
Australia and New Zealand) as BiantTms . . . , Sileue . . . , Verhasoum 
. . . , Cousmia . . . , Centaurea . . . , and Sieraokm . . . , are really 
very young, or if geologically old (Crataegus and Itubus for example), they 
have been encouraged by modem conditions to rapid multiplication. And, 
if we estimate success of plants by their ability to cover country, to take 
care of themselves, and to multiply their variations to the bewilderment of 
the best systematists, then these are surely successful genera.’^ 

In the same article, speaking of the woody Veronicas of New 
Zealand and the genus Hebe, Fernald®® points ont that there is a 
‘ ‘ aimilftr multiplication of modem species and varieties in many 
old genera of the northern hemisphere: 8aUa>, Carya, Betula, 
Quercus, Crataegus, Rubus, Tilia, Rhododendron, and others, 
which date chiefly from Cretaceous time. It simply means that 
under favorable conditions ancient generic stocks may enter a 
cycle of rapid multiplication of species.” 

Eelationsheps of the Genus 

Following Bentham and Hooker,®® Engler and Prantl,«® and 
Gray,®^ all authors have placed the genus GrindeUa in the tribe 
Asteroideae or Astereae-Solidagimnae. Formerly, however, 
there was not such a universality of opinion. Although many 
early authors included Qrindelia with the Astereae, some placed 

“Pemald, loo, oit, p. 671. 

"Eeuthum, G. aud Hooker, J. D. Geu. PI. 2! 250. 1873. 

Engler, A. und Prantl, K. Die Nat. Pflanzenfam. IV*: 148. 1889. 

« Gray, A. Syn. PI. N. Am. 1®: 116. 1884, and ed. 2. 1888. 
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it under Achyrideae, Chrysocomeae, or Solidagineae of the 
Astereae; others, like Cassini,combined GrindeUa, Aurelia 
ftnd Xanthocoma into the G-rindelieae as a subdivision under the 
Solidagineae. Some followed Eeiehenbach who proposed the 
name Grindeliaceae as a section of the Solidagineae,*® to which 
were referred Xanthocoma, GrindeUa, and Donia. 

While the consensus of opinion is that GrindeUa has been cor¬ 
rectly placed in the tribe Astereae, the present writer has con¬ 
cluded that its affinity is with the tribe Heliantheae; and that it 
represents a connecting link between Heliantheae and Astereae. 
The following facts bear out such a conclusion. The bristle- or 
awn-like pappus, composed mostly of 2-10 (rarely to 15 accord¬ 
ing to Cabrera) slender or paleaceous bristles, is helianthe- 
aceous and also helenieaceous rather than astereaceous. The 
caducous pappus is not known elsewhere in the Astereae, but 
there are several genera in the Heliantheae (among them Eeli- 
anthus, Berlandiera in part, and Melanthera) which possess 
deciduous or even caducous pappus-bristles. Further, the res¬ 
inous character of the involucre and of the leaves is shared by a 
number of genera in the Heliantheae and in Helenieae but is ex¬ 
ceptional in the Astereae (being found mostly in some species of 
Aplopappus, Chrysothamms, Vanclevea, etc.). Again, the 
studies by Miss Koch*® on the ray- and disk-florets of Grin¬ 
deUa sguarrosa show that the anatomy of Grinddia was 
definitely of the Heliantheae type and not at all that of the 
Astereae. 

Finally, the receptacle in GrindeUa shows affinities with 
Heliantheae rather than Astereae. In most of the species it 
is deeply foveolate, but close examination of the heads in 
anthesis shows that the foveolate appearance is due to each 
floret being set in a single foveola. However, each foveola is 
bordered on four sides by more or less coaloscent outgrowths, 

“CJassini, H. Diet. Sei Nat. 87: 468. 1825. 

•“Eeiehenbach, H. G. L. Conspectus, p. 107. 1828. 

“Por the complete references of the disposition of Grindelia by authors up to 
1874, see Pfeiffer, L. 3Srom.Bot.2; 1504. 1874. 

•“ Koch, M. P. Studies in the anatomy and morphology of the composite fewer. 
I. Am. Jour. Bot. 17: 938-952,* H. 995-1010. 1930. 
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and each outgrowth tapers upward into an acute to subulate 
apex becoming several millimeters long in many species. 
When well developed these subulate processes striMngly re¬ 
semble a reduced type of chaff. They are coriaceous, cartilag¬ 
inous, or firmly membranaceous and have become concrescent, 
giving the appearance of a honeycombed receptacle. In BM- 
wivda, one of the HeHantheae, the chaff of the receptacle has 
become concrescent, coriaceous, or cartilaginous, and persist¬ 
ent, forming a deeply alveolate structure in which the achenes 
are enclosed. On account of the properties possessed in com¬ 
mon by GrindeUa and many Heliantheae (and also Helenieae) 
these foveolate outgrowths of GrindeUa may be regarded as 
actually reduced or specialized chaff which has become more 
or less degenerate. Moreover, the dorsally pubescent terminal 
appendages of the stylar branches and the anthers of GrindeUa 
•could be included in the Heliantheae just as well as in the 
Astereae. 

While the evidence seems to point to the actual affini ty of 
GrindeUa with the tribe Heliantheae, one cannot overlook the 
aflSnity of the genus with certain homochromous Astereae, such 
as Vanclevea, Aplopappns (especially section Prionopsis), 
Xanthisma, Acamptopappus, and perhaps Chrysothamnus. 
T. S. Brandegee®® originally placed his genus Eastwoodia in 
the Astereae on account of its involucre, style-tips, and the 
general habit of the desert species of Aplopappus, although 
he recognized that it differed from all other genera of the tribe 
by its complicate-chaffy receptacle and pappus composed of 
5-8 unequal persistent awns. An astereaceous genus with a 
complicate-chaffy receptacle combined with a pauei-aristate 
pappus is certainly very anomalous; and Greene®'^ recognized 
it as an anomalous genus of the Astereae. The genus East¬ 
woodia differs from GrindeUa in having a persistent pappus 
and complicate-chaffy receptacle but it is quite closely related, 
much more so than are Gutierrezia, Gymnosperma, or Penta- 

** Brandegee, T. S. Two undesoribed plants from the Coast Bange. Zoe 4: 397* 
398. 1894. 

” Greene, B. L. Flora Franciscana. part. IV. 361. 1897. 
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chaeta. According to the judgment of the present writer, 
Eastuooodia is out of place in the Astereae, and should certainly 
be in the Heliantheae. 

Of the various homochromous astereaceous genera with 
which Qrindelia in the past has been allied, attention should be 
directed to Aplopappus. In discussing its affinities with other 
genera. Hall®* suggests a possible connection of the section 
Prionopsis of Aplopappus with Grindelia because the “much 
narrowed and deciduous pappus-awns” of the latter “closely 
resemble section Prionopsis.” Later in his description of the 
single species, Aplopappus ciliatus, of the section Prionopsis, 
he says of the pappus “all bristles... tardily deciduous, often 
in groups.”*® However, the present author examined many 
specimens of Aplopappus ciliatus and found the pappus always 
truly persistent. With care one can actually force the pappus 
which is united at the base to fall off as a whole, and that is> 
about the extent of its being deciduous. The real relationship, 
if any, between Grindelia and Aplopappus section Prionopsis 
is in the reduced number of pappus-bristles compared with 
most of the other sections. A much closer connection between 
Grindelia and Aplopappus, and probably the best one, is to be 
found in Aplopappus occidentalis (section Isopappus) which 
has, according to Hall,'^® a ray-pappus of 5^ slender deciduous 
bristles and a disk-pappus of 1-8 deciduous bristles, and in ad¬ 
dition possesses a viscid and glandular involucre. 

Vanclevea is closely related to Grindelia by its resinous in¬ 
volucre and pappus of comparatively few (12 or so) bristles, 
but differs in having a persistent pappus of more numerous 
bristles, very elongated exserted stylar branches and append¬ 
ages, leaves of entirely different insertion and position, as 
well as a peculiarly shedding epidermis of the stem. Van¬ 
clevea appears to be more closely related to Acamptopappus 
and is also related to Chrysothamnus. The latter in turn is 

H. M. The genus Eaploppaua, Canegie Inst. Wash. Publ. No. 389: 27. 

1928. 

"Han, loe. ott. p, 84. 

"Hall, loo. ott. pp. 214r-216. 
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connected throngh its section Punctati with section Ericameria 
of Aplopappus. 

Grindelia does not appear to be related closely to Gutier- 
rezia, Amphipappus, and Gymmsperma. These genera would 
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Fig. 2. Chart sboTTing relationships of the genus Grindelia, 


seem to be more closely allied to section Euthamia of SoUdago, 
because of their rather numerous small heads, similar habit, 
and superficial similarity of involucral bracts. The pappus, 
however, of these genera is entirely different. 
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Remya, a genus of the Sandwich Islands, although usually 
placed near or next to Grindelia, is not especially closely allied, 
and is certainly not as near as are Vanclevea, Eastwoodia, cer¬ 
tain species of Aplopappus, Acamptopappus, and others. 
Remya differs from Grindelia in having a persistent pappus, 
sub-bilabiate ray-corollas, small narrower heads, and in habit. 
Lastly, Pentachaeta is more closely related to other homo- 
chromous genera of the Astereae than to Grindelia. 

It would appear that many of the homochromous Astereae 
are at one end of that tribe and have given rise to members 
which are transitional to the Heliantheae and Helenieae. 
Grindelia and Eastwoodia seem to be two such genera which 
possess characters that stamp them as being more helianthe- 
aeeous than astereaceous (fig. 2). 

Phtlogbiiy 

Grindelia is an excellent example of a very natural genus, 
like Crataegus, Ruhus, Salix, Viola, Dodecatheon, etc. Such 
genera, where definite homogeneity is maintained throughout 
and all the species exhibit the characteristic generic morpho¬ 
logical limitations, are not likely to be confused with others. 
Often genera which are quite coherent allow themselves to be 
subdivided into natural sections or subgenera. With Grin¬ 
delia, however, the species are so closely inter-related and give 
to the genus such a high degree of homogeneity that the estab¬ 
lishment of sections would be artificial and well-nigh impos¬ 
sible. True, various species tend to form into little groups, 
but the lines are not sufficiently sharp to permit subgeneric or 
sectional groups. For example, the rugose surface of the noa- 
ture achene in a number of Mexican species, combined with a 
capillary-like pappus, would be important enough for a sec¬ 
tional category were it not that other Mexican species with a 
similar type of pappus have smooth aohenes. Knobby or tooth¬ 
like processes or undulate-bordered ridges at the apex of the 
achene are possessed by many Pacific Coast species and might 
be used for a sectional character, except for the fact that some 
Pacific Coast species possess a subtruncate apex or one with 
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scarcely any indication of apical processes or the like; besides 
there are many transitional types which it would not be pos¬ 
sible to place in a definite category. 

Ruhus, Crataegus, Artemisia, Eriogonum have also had a 
relatively recent evolution or a recent cycle of rapid multiplica¬ 
tion of types. With such genera we are having the opportunity 
of examining a large suite of recently evolved, closely related 
forms, in a conspicuously branching evolutionary tree. In 
most eases there are relatively so few, if any, hiatuses, that 
their evolutionary history is more or less apparent and re¬ 
quires only a careful and close analytical study to unite the 
relationships. Often the phylogenetic sequence is very closely 
correlated with the geographical distribution and limitations. 
In Grindelia this is quite evident. All the recently evolved and 
closely related species and varieties of the Pacific Coast and 
interior plains and prairies show a remarkably inter-related 
complex of linkages, the geographic ranges of which overlap at 
the margins. 

Probably some of the Mexican and South American species 
of Grindelia were at one time associated with one another and 
were derived from a common ancestral form. They have been 
separated, however, since early Cenozoic time, when Central 
and South America wore separated by seas, and they have since 
diverged along independent paths. Most of the North Ameri¬ 
can species seem to have been derived from species of the 
Ozark and Edwards Plateaus and Texas Hills section. The 
major phylogenetic trends of the non-Mexican, North Ameri¬ 
can species seem to have been closely correlated with major 
northward paths of migration from the Mexican species, and 
radiation taken place eastward and westward. 

From G. oxylegis and its variety eUgulata or (?. subdeourrens 
of Mexico two major paths of migration are correlated with 
specific differentiation. Grindelia oxylepis has given rise to 
G. arizonica and varieties, whidi in turn link up with the Pa¬ 
cific Coast species complex and these species (G. oxylepis var. 
eUgulata and G. suhdecurrens of Mexico) seem to connect at 
several points with the species complex, G. Havardii-G. squar- 
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Fig. 3. CShart sho^mig phylogenetic tree of the species, varieties, and 
forms of Grindelia. 
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rosa-G. peremis and related types. It is possible to derive the 
radiate G. Eavardii from the radiate Mexican G. suhdecurrens 
because of their common characters: squarrose or spreading 
involucral bracts, firm resinons-punctate, evenly crenulate- 
serrulate leaves, and a more or less conspicnously resinous in¬ 
volucre. From G. Eavardii of western Texas and adjacent 
New Mexico the transition to the radiate G. sqmrrosa, prin¬ 
cipally by the bracts becoming more reflexed and the pappns- 
a’wns serrulate or setulose, seems logical. By a narrowing of 
the leaves G. squarrosa var. serrulata has become set off from 
the species as the latter migrated westward into the Colorado 
mountain region. Grindelia perennis has segregated from G. 
squarrosa var. serrulata as the species invaded the high north¬ 
ern plains from North Dakota, central and northern Wyoming, 
and Montana northward into Canada. 

Another line of derivation of G. squarrosa from a Mexican 
type is also possible. Grindelia oxylepis var. eligulata, a dis¬ 
coid Mexican type, has e’ndently given rise, on the one hand, 
to the eligulate G. aphanactis of New Mexico, Arizona, south¬ 
ern Colorado, and southeastern Utah, and on the other hand, 
to the discoid G. squarrosa var. nuda and its form mgustior. 
These last two occupy a southern range from southern Kansas, 
western Oklahoma, and central and western Texas, the f. 
(mgustior being scattered in the western and northwestern 
portion of the Texas Panhandle region. From the discoid G. 
squarrosa var. wuda it is very possible that the radiate G. 
squarrosa has been derived. The latter occupies a more north¬ 
ern range which touches that of the discoid G. squarrosa var. 
nuda in northwestern Texas and southern Kansas. If G. 
squarrosa has been derived from G. squarrosa var. wuda, the 
only possible derivation of the latter would be from the discoid 
Mexican G. ooaylepis var. eligulata. However, if one sought 
for a derivation of G. squarrosa through a radiate type it would 
have to come from G. Eavardii and it, in turn, from the Mexi¬ 
can G. suhdecurrens. 

It is just as possible for a ligulate type to have evolved from 
a discoid one, as the reverse situation. One would suppose 
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that the addition of a zygomorphic, lignlate corolla to a com¬ 
posite head of otherwise actinomorphic flowers wonld denote 
a mark of evolutionary advance over a head with entirely 
actinomoi-phic flowers. Zygomorphy throughout the angio- 
spems is looked upon as an advance over actinomorphy. 
Hall,^^ however, regarded the discoid types of Aplopappus as 
cases of suppression from ordinary radiate types, and there¬ 
fore a mark of evolutionary advance. This suppression may 
have occurred in G. squarrosa var. nuda, but it would seem, 
on the basis of geographical migration northward from a 
Mexican ancestor, that G. squarrosa may well have been de¬ 
rived from the southern phase of G. squarrosa var. nuda, and 
this in turn from the Mexican G. oxylepis var. eligulata. How¬ 
ever, the derivation of G. squarrosa may have been through 
the G. subdecurrens-G. Havardii alliance, and G. squarrosa 
var. mda might be interpreted as a discoid type derived from 
G. squarrosa. Grindelia Columbiana and G. rubricauUs var. 
bracteosa appear to have resulted from suppression of the ray 
florets of G. nana and G. rubricauUs var. robusta respectively. 

The main line of evolution, however, concerns the Pacific 
Coast species. If the Mexican G. oxylepis is taken for the an¬ 
cestral type, it is found to connect with G. arizomca var. micro- 
phylla of Arizona, and this in turn with G. arizonica. Prom 
G. arizonica two lines of development have taken place. One 
begins with G. arizonica var. stenophylla of southwestern Colo¬ 
rado and northwestern New Mexico (probably derived from 
G. arizonica), with which are allied G. decumbent and its va¬ 
riety subincisa, G. laciniata, G. subalpina, G. acuUfoUa, and 
G. revoluta. Related to G. arizonica and varieties are G. 
scabra and var. neomexicana of New Mexico and western 
Texas. Obviously related to this alliance are G. lanceolata and 
G. texana, both occurring on areas that have been available for 
plant occupation since the close of the Cretaceous (the Ed¬ 
wards Plateau and Texas Hills section of Texas) or even since 
the Paleozoic (the Ozark Plateau). From G. lanceolata has 

“Hall, loo. oit. p. 19. 
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been derived G. UttoraUs, a recently evolved species, occurring 
on the youthful, recent coastal soils about Galveston Bay. 

The other line from G. arizonica has proceeded towards the 
Pacific Coast species complex. The most obvious connection 
is with G. nalUi of the Julian-Cuyamaca Lake region of San 
Diego County, southern California. In addition to their fairly 
common distributional areas, both have involucral bracts with 
primitive erect-appressed, or only slightly spreading, short 
tips, small heads, and herbaceous habit with relatively short 
stems. From G. Eallii one can derive the remaining California 
element. Since G. arizonica, the ancestor of G. HalUi, has in 
turn been derived from Mexican types similar to G. oxylepis, it 
is quite iuteresting to find this Sonoran element as the ances¬ 
tral type from which the later California element of the genus 
has been derived. Moreover, the relationship of some of the 
Californian flora from a derived Mexican element is strongly 
borne out by floristic studies.'^® A study of the northward 
trend of migration of Grindelia, with the resultant differentia¬ 
tion of specific and varietal types derived from G. Eallii, shows 
that two main lines of evolution have taken place: one along 
the coast, the other northward up the Great Valley and lower 
foothills of the Coast and Sierra Nevada Bange. These lines 
have diverged in the characters of the involucral bracts, the 
interior valley and foothiU types mostly retaining erect, as¬ 
cending, spreading or squairose involucral bracts, and the 
coastal line possessing a recurved or revolute type. Grindelia 
Eallii has potentialities of both types. 

From the evolution of the interior type from G. Eallii, we 
find G. procera to be the most closely related. It has become 
a decidedly more luxuriant species, with larger leaves, more 
height, etc., but has retained the primitive small heads and 
relatively short involucral bracts with erect, ascending, or 
slightly spreading tips of G. Eallii. It is found in the San 
Gabriel Mountains of Los Angeles County and then ranges 
from Tulare Lake Basin in Kern and Tulare Counties north 


« Jepson, W, L. Mao. PL PL Cal. pp. 8 and 10. 1826. 
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along the San Joaquin Eiver Valley to San Francisco Bay re¬ 
gion as far as Sacramento County. It then gives lise to G. 
camporum by enlarging the heads, lengthening the pappus 
awns and involucral bracts, the tips of the latter becoming 
elongated and conspicuously spreading or squarrose. The 
linkage between these two species is very evident through G. 
campomm var. parvifiora which possesses the small heads and 
habit of Q. procera but has the bracts, pappus, and achenes of 
G. camporum. 

Grindelia camporum, mostly of the lower San Joaquin River 
Valley from Contra Costa and San Joaquin Counties south to 
Merced and Fresno Counties and appearing in Los Angeles 
County, has given rise in Los Angeles and Kern Counties to 
var. australis with recurved bracts. It is replaced by G. cam¬ 
porum var. Bavyi along the greater part of the Sacramento 
River Valley and tributaries, and in the lower foothills of the 
western slopes of the Sierra Kevadas and of the Coast Range. 
In the very youthful salt marshes and estuaries of San Fran¬ 
cisco Bay G. camporum, with var. Bavyi, and G. procera, all of 
alluvial or otherwise terrestrial soils, have given rise to G. 
humilis and varieties of salt marshes. Since G. procera is of 
very recent origin and since the San Joaquin and Sacramento 
Rivers both represent drowned river valleys as they empty 
into San Francisco Bay, it would appear that G. camporum and 
its var. Bavyi, as well as G. procera, have given rise at the 
mouths of these drowned rivers to the more youthful estuarine 
species. Thus, G. camporum or var. Bavyi appear to have 
evolved in the Suisun marshes into G. humilis var. paludosa, 
whereas G. humilis and f. refiexa would seem to have come from 
either G. procera or G. camporum var. Bavyi. 

In the northern Coast Range region of California and 
towards the Oregon boundary, G. camporum var. Bavyi de¬ 
velops heads with revolute or recurved bracts and shorter 
pappus awns, thus giving rise to G. nana var. altissima and 
var. turhmella. Cutting through the Klamath Gap (in north¬ 
eastern California and southwestern Oregon) northeastwards, 
east of the Cascades into Oregon, northern Nevada, Washing- 
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ton, Idaho, and western Montana the range of G. nana and va¬ 
rieties is continued. 

More or less of a continuous series from G. HalUi to G. nana 
and varieties has now been traced. The other line of evolu¬ 
tion developing from G. Hallii is first found in G. rubricaulis 
var. elata. There the involucral bracts are definitely revolute 
or strongly recurved at the tips, a character merely beginning 
as a tendency in G. HalUi. This var. data rather begins where 
G. HalUi leaves off, ranging from the boundary of southern 
California in San Diego County northward along the coast to 
Ventura County, giving rise from Orange County northward to 
G. rubricaulis var. robusta. On the Santa Barbara Islands and 
to a limited extent on the adjacent mainland in Santa Barbara 
County a luxuriant form, var. latifolia, has become differenti¬ 
ated from var. robusta. Around the Monterey Bay region, still 
further north, and to a limited extent on the Santa Barbara 
Islands, another variation, var. platyphylla, is to be found. 

Grindelia hirsutula with varieties is found in the Coast 
Eange hills and valleys around San Francisco Bay from 
Sonoma County south into San Luis Obispo County. Certain 
variations of it are connected through G. hirsutula f. patens, on 
the one hand, with G. rubricaulis, and on the other, with G. 
camporum var. interioris f. foliacea. 

From the coastal G. rubricaulis var. platyphylla has evolved 
G. aremcola. Certain collections of these two entities occur¬ 
ring in the Monterey Bay Begion are scarcely inseparable, per¬ 
haps due to hybridization, but northward from Carmel, Monte¬ 
rey County, particularly along sand dunes and coastal beaches, 
G. aretdcola becomes a definite species. Approximately at its 
northern limit, in southern Oregon and in some places in 
coastal northern California, it merges into G. striata, a species 
ranging from southern Alaska to northern California. In 
G. stricta the leaves have become much thinner, fleshier, more 
elongated, the basal ones not conspicuously dilated or sub¬ 
truncate at apex as in G. aremcola, the bracts less recurved 
and more spi’eading. There are intermediates between the two 
which are difficult to place; these occur where the ranges of the 
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two species overlap. Grindelia stricta, in the Puget Sound and 
Vancouver Island region, develops an intricately interwoven 
series of variations, some more or less confined to particular 
habitats, such as sand beaches, coastal slopes, and estuaries. 
Some of these variations have remained more or less glabrous, 
while others have taken on various degrees of pubescence. In 
some the leaves and involucre have become more resinous, in 
others less so. These are all recently evolved variations which 
are related to the similarly geologically youthful G. integrifolia 
and var. virgata. 

Among the Mexican species we find a similar interwoven 
complex, although generally the species are somewhat more 
distinct. The Texan G. vmcrocephala and varieties have been 
derived through G, tenella, and Q, tenella, G. Nelsonii, G. 
gremdifiora show in turn close affinity with G. Greenmanii. 

It is evident that various trends of evolution may have orig¬ 
inally been initiated from one species, at least one extant 
species possessing morphological potentialities which would 
lead to several lines of development. The relatively few gaps 
in the development of the generic tree of Grindelia are due to 
the recent evolution of many of the species, combined most 
likely with the fact that many of the ancestral forms, or forms 
very similar to extinct ancestral forms, are extant. 

The cytological work undertaken in collaboration with Dr. 
T. W. ‘V^taker’^* strongly corroborates the concepts of deri¬ 
vation and phylogeny in the present paper. The species have 
been found to be either diploid or tetraploid, the former being a 
more primitive type cytologically, morphologically, as well as 
geographically and geologically, whereas the tetraploid type 
appears to be the most recently evolved species occurring on 
the most youthful areas. It seems possible to trace all diploid 
types ba^ to the Sonoran stock, as well as to relate all the 
more recently evolved tetraploid types either from other tetra¬ 
ploid types or from diploid stock. 

” Whitaker, T. W. and Steyermark, J, A. CytologicaJ aspects of OrindeUa spe¬ 
cies. Bull, Torr. Bot Qab 62: 69-78. 1935. 
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Spboipio Concept 

Aside from variation naturally caused by environmental 
factors, some of the difficulties in the differentiation of species 
and varieties of Grindelia are no doubt due to natural hybridi¬ 
zation and probably also to other chromosomal aberrations 
(chiasmotypy, apogamy, etc.). Hybridization may be sus¬ 
pected wherever species or varieties occur in the same area and 
where transitional or aberrant forms are found. Variations 
within a species may be quite distinct within certain limited 
localities, but an examination of a large suite of specimens, 
both in the herbarium and in the field, shows that these varia¬ 
tions comprise one long seemingly endless line. The extremes 
of this interwoven chain-complex may be quite distinct and re¬ 
mote and yet one cannot maintain them as specific entities be¬ 
cause of the mass of transitional material. Thus, G. ruhri- 
cauUs and var. elata or var. hracteosa are obviously distinct, 
and would represent definite species were it not that G. mbri- 
caulis is connected with var. platyphylla through the pubescent 
var. platyphylla f. pUosa, while var. platyphylla is closely al¬ 
lied to var. robusta which in turn bears obvious relation to var. 
elata and var. bracteosa. 

Many of the species have been so recently evolved that the 
various differentiations have not been sufficiently segregated, 
and a long complex of closely related series is the inevitable 
result. For this reason the present author has been compelled 
to reduce a number of species to varieties or forms or to recog¬ 
nize many varieties and forms. Numerous differentiations 
have been set off within the genus, and all such divergences 
from the species have been recognized. If these many ten¬ 
dencies and definite variations were not recognized, the in¬ 
evitable “lumping” might result in too polymorphic a species. 
In many cases, the species, as represented by the historical 
type, is only an insignificant or minor part of the whole, 
while a variety of such a species may be the common and widely 
distributed type foimd. For instance (?. microcephala var. 
adenodonta, G. hirsutula var. brevisquama, G. mbricaiMs var. 
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robusfa and var. elata represent the more widely dispersed and 
more commonly collected forms in the species, but, unfortu¬ 
nately are not the entities involved in the real historical 
nomenclatorial species. 



STUDIES IN THE ANACABDIACEAE. I 


FRED A. BABZLET 

University Fellow, Henry Shaw School of Botom/y of Washington University 
Assistant in Botany, University College of Washington University 

In the course of critical studies on the North American spe¬ 
cies of Rhus and their immediate allies, several oases have 
come to hand where it seems desirable to place on record per¬ 
tinent notes, and to make a few new combinations to bring the 
matter in accord with the International Rules of Botanical 
Nomenclature. 

Among important distributions of plant specimens, the fol¬ 
lowing notes seem worthy of recording: M. E. Jones 27097, 
Sept. 21,1930, distributed as a Ehus, is a species of Fagara; 
M. E. Jones 27095, Nov. 25, 1930, distributed as a Rhus, is 
Thouinia acuminata Wats.; A. E, Curtiss 33, Jan. 12 and May 
23,1903, distributed as Bursera, is Metopium toxiferum Krug 
& Urb.; C. A. Purpus 4065, May, 1909, distributed as Bursera, 
is, in part, Actmocheita fiUcina (DO.) Barkl. 

Toxicodendron vemicifera (DC.) E. A. & F. A. Barkley, n. 
comb. = Rhus vemicifera DC., Prodr. 2: 68. 1825. 

Pseudosmodingiiim Pterocarpos (Sess4 & Moc.) Barkl., n. 
comb. = Rhus Pterocarpus Sess4 & Moc., PI. Nov. Hisp., p. 47; 
1888. 

This species is very similar to Pseudosmodingmm perni- 
ciosum (HBK.) Engl., from which it differs in having much 
shorter petiolulcs, mucronate and broadly ovate leaflets with 
more obtuse bases. The leaflets in this species are sparsely 
puberulent, while in P. pernidosum they are glabrous through¬ 
out. Specimen examined: Mexico: “Plantae Novae His- 
paniae,” 1787-1804, Sesse, Mocino, Castillo <& Maldonado 4938 
(Field Museum Herbarium, no. 847794, part of type). 

Issued April 30, 1937, 

Ann. Mo. Bot, Gaed., Vol. 24, 1937. 
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Ailanthus peregriua (Buc’hoz) Barkley, n. comb. 

Ailanthus glandulosa Desf., M6m. Acad. Paris for 1786, 
p. 265. 1789. 

Albania Peregrina Buc’hoz, Herb. Color. Am^r., pi. 57. 
1783. 

Bihns peregrina (Buc’hoz) Stapf, Index Londonensis 1: 
113. 1929. 

B. Succedaneum Buc’hoz, Herb. Color. Am4r., pi. 57. 
1783. 

The plants so beautifully portrayed in the work of Buc’hoz,^ 
here cited, are an exact match for flowering and fruiting spec¬ 
imens of Ailanthus glandulosa Desf., and they are undoubtedly 
conspeciflc with it; but in accordance with the International 
Buies the plant must retain its first specific epithet, hence the 
above transfer. 

^Buo^oZ; P. J. Herbier coloTid de l’Am4rique, rcprSsentaat les plantes les 
plus rares et les plus curieuses^ qui se trouveut dons cette uouYelle partie du monde, 
pour servir k l^intelligenee de Pliistoire g6u4rale et oeconomique des 3 rogues. 
Paris, 1789. 


Explanation op Plate 

PLATE 9 

Plate 67 from Buc'hoz^ ‘Herbier colori6 de PAm^rique, . . showing the 
plant Buc'hoz called AlhoTuia Peregrina and Shus Suocedanctm, which is hero 
interpreted as conspecidc with AiUmthm glcmdviosa Desf. 
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IiraEODTTCXION 

The present study suggested itself to the author while en¬ 
gaged on some correlated taxonomic studies related to Dr. Ray 
M. Balyeat’s work on the specificity of skin irritants produced 
by various plants, during which it became apparent that the 
various elements referred to the great Rhus-complex were so 
confused as to make phytochemical and dermatological studies 
in a like degree uncertain. 

The excellent treatises of Engler (32)^ and of Oray (40) 
form a most admirable basis for this study. Since their pub¬ 
lication, however, extensive explorations and collections, espe¬ 
cially in Mexico, have been made, as a result of which, and also 
of further study of old collections and differences in intei'preta- 
tions of generic and specific concepts, many new names and 

» The numbers in parentheses refer to the assembled bibliography at the end of 
part I of this paper. 
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combinations bave appeared. Some workers liave regarded 
the Ehns-complex as composed of many comparatively small 
genera; others have considered it a “polymorphous” genus 
composed of a number of distinct sections or subgenera. 

Critical studies of the various elements of the Anacardiaceae 
are now in progress and will be developed by the author even¬ 
tually into a monograph of the entire family. 

I. General Discussion 

HISTORY’ 

The history of the group of species of the Anacardiaceae 
which Linnaeus included in his genus Rhus is long and inter¬ 
esting. Two members, now known as Cotinus Goggygria Scop, 
and Rhus Coriaria L., were known at least as early as classical 
antiquity for they figure in Theophrastus’ ‘Enquiry into 
Plants’ (115). From Greek times they have been widely 
known because of their economic importance. The former was 
used in the preparation of dye and for its colored wood; the 
latter as a medicine, for seasoning, and for the tanning of 
hides. They were also included in most of the botanical trea¬ 
tises of medieval and Benaissance time. While as far back as 
1591, Cotinus was called Rhus Allohrogum by L’Obel (66), the 
two were seldom treated together as Rims until the eighteenth 
century, although their close affinity was apparently realized 
and in numerous works the treatment of one immediately fol¬ 
lowed the other. 

Rhus Coriaria L. and Cotinus Coggygria Scop, were the only 
members of the group treated botanically before 1600. How¬ 
ever, following the widespread exploration during the seven¬ 
teenth and eighteenth centuries many additional species were 
reported. 

In 1620, in Bauhin’s ‘Prodromes’ (7), the North American 
plant, later designated as Rhus glabra L., was published, 
although erroneously reported as being from Brazil. Three 
years later in the same author’s ‘Pinax’ (8), another North 

* For a more complete early history of l^hus see: Barldey, F, A. & E. D. Barkley. 
A brief history of Bhiia to the time of Linnaeus. (Manuscript.) 
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American member, now known as Rhus typhim Torner, was 
also mentioned. Bhm Copallwa L. appeared in Parkinson’s 
‘Theatrum Botanicum’ (78) in 1640 as Lentisci Peruani Sim- 
iliaMolle Dicta. The very closely related Asiatic species, Rhus 
java-nieum L., Rhus hypoleuca Champ., and Rhus punjabensis 
Steward, did not enter botanical literature until later. Rhus 
javmicum L. was the first of these, having been described in 
Linnaeus’ ‘Species Plantarum’ (63) in 1753. 

The Toidcodendron element of the complex appeared first in 
Cornut’s ‘Oanadensium Plantarum’ (22) where a plant, evi¬ 
dently belonging to the species now termed Toxicodendron 
radicans (L.) Kuntze, was described and figured as Edera 
trifolia Canadensis. It again appeared in 1696 in Plukenet’s 
‘Almagestum Botanicum’ of the ‘Opera Omnia Botanica’ (82) 
as Arbor americam alatis foliis fusco lacteo venenata. Their 
Asiatic relatives. Toxicodendron succedanea (L.) Kuntze and 
Toxicodendron vernicifera (DC.) Barkl. & Barkl., the latter of 
which was long confused with Toxicodendron Vernix (L.) 
Kuntze, were reported in 1712 in Kaempfer’s ‘Amoenitatum 
Exoticarum’ (53) under the names Fari no ki and Site dsju 
respectively. 

The four African species of the Rhus-complex, which form 
the basis for the section Q-ebontogeab of Engler, appeared 
botanically in 1696 in Plukenet’s ‘Almagestum Botanicum’ of 
his ‘Opera’ (82). 

Metopium Brownei (Jacq.) TJrb. first appears with descrip¬ 
tion as Terebinthus maxima, pinnis paucioribus majoribus 
atque rotundioribus, fructo sparse, in 1696, in Sloane’s ‘Cat- 
alogus Plantarum, quae in Insula Jamaica, sponte prov- 
eniunt . . .’ (102), and was beautifully illustrated in 1725 in 
volume two of the same author’s ‘Natural History of Jamaica’ 
(103). 

The only known species of Actinocheita (5) was first pub¬ 
lished as Rhus filicina by de Candolle in his ‘Prodromus’ (18) 
in 1825, later by 8ess4 & Mocino (101) as Rhus Tetlateiam, and 
by Turezaninow (121) as Rhus potentillaefoUa. It has been 
coUeeted so infrequently that its distinctive characters have 
been overlooked, and as a result it has been long included in 
Rhus. 
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MaZosmo was first described from Califomia as BJivs laurina 
Nuttall ex Torroy & Q-ray (119) iu 1838. In 1842 Walpers 
(122) transferred it to Lithraea, which genus, however, differs 
from Malosma in having ten stamens. Engler (32) treated it 
as Rhus laurina, but he added Nuttall’s manuscript name for 
it, Malosma laurina, as a synonym. 

There are several elements of Rhus found in North Amer¬ 
ica, which, unlike Rhus glabra L., Rhus typhina Tomer, and 
Rhus Copallina L., differ markedly from the type and in part 
have received various generic designations. The first known 
was that which has been variously segregated generically 
under the names Turpinia (Rafinesque, 1808 [85]), Lobadium 
(Rafinesque, 1819 [86]), &-nd 8chmaltsia (Desvaux, 1813 [28]). 
This element appeared with the publication of one of its spe¬ 
cies, Rhus aromatica Ait., as Myrica trifoliata foliis ternatis 
dentatis in Linnaeus’ [Printz’ ‘Plantae Africanae Ranores’ 
in] ‘Amoenitates Academicae’ (83) in 1760. Its very diverse 
western ally, Rhus trilobata Nutt., was published in Torrey 
and Gray’s ‘Flora of North America’ (119). 

Another element somewhat closely allied to Rhus aromatica, 
which has been variously segregated as Rhoeidium, appeared 
with the publication of its single species, Rhus microphylla 
Engelm., in Asa Gray’s ‘Plantae Wrightianae’ (38) in 1852. 
The group of related species from the west coast of North 
America that has been variously segregated as Styphoma 
(Nuttall ex Torrey & Gray, 1838 [119]) and Neostyphonia 
(Shafer, 1908 [14]) was first reported with the publication of 
Rhus mollis by Humboldt, Bonpland, and Kunth (58) in 1824. 
This was followed in 1838 by Styphonia integrifolia Nuttall in 
Torrey and Gray’s ‘Flora of North America’ (119). Rhus 
Lenta was subsequently described by Kellogg (54) in 1863 and 
Rhus ovoZa by Watson (123) in 1885. A group of southwestern 
and Mexican relatives of Rhus integrifolia (Nutt.) Benth. & 
Hook., having pinnately compound leaves, entered botanical 
literature in 1842 with the publication of Rhus Schiedecma 
Schlecht. (99) of Mexico. Another species of Texas and New 
Mexico was published in 1850 almost simultaneously, as RhMS 
virens Lindh. (37) and Rhus sempervirens Scheele (98). In 
1858, Rhus dliolata Turcz. (121) from Mexico was described. 
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With further exploration and collection in Mexico more and 
more species were reported. A little-worked, poorly known, 
but nevertheless distinctive assemblage of species is the group 
which varies geographically and morphologically around the 
Mexican plant described in 1830 by Schlechtendal and Cha- 
misso (99) as Bhus terehinthifolia. The next of this group to 
be described as a species was Rhus Palmeri Eoso (89), from 
Sonora, Mexico. More study and further collections have led 
to the publication of several new species since 1900. 

As will be noted from the accompanying chart (table i), 
Tournefort (120), in 1700, disregarding Metopium and the 
African species, distributed the remaining known members of 
this complex into three genera: Rhus including Bhus Coriaria 


TABLE I 

GENERIC CONSIDERATIONS BT VARIOUS WORKERS OF BBlTa AND ITS 
IMMEDIATE ALLiIES (EXCLUSIVE OP Melanocaepab AND (JERONTOOEAn 
ENGL.). THE “ELEMENTS’* IN THIS COMPLEX ABOVE THE RANK OF 
SPECIES ARB LISTED; THOSE TREATED AS PART OP THE GENUS 
BHXJS ARB INDICATED BT A CIRCLB (O) I IP TREATED AS GENERF- 
CALLY DISTINCT, BY A CROSS (X). 


AUTHOR 

22 

§ 

Pseudosumac 

Styphonia 

.5? 

1 

% 

Shoeidium 

Lohadivm 

Actinocheita 

1 

Toxicodendron 

Cotinus 

•d 

& 

t*- 

1700 Tournefort ('ISO)*' 

0 








X 



1753 Linnaeus (63). 

0 
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1759 Linnaeus (65). 
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' 0 ' 




o 
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o 
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0 
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TABLE I (ContiiLued) 


AUTHOR 


Pseiidosumac 

1826 Torrey (118) . 

0 

• * • # 

1830 Hooker (49). 

0‘ 

• ■ • • 

1832 Don (30). 

1 

•«• • 

1838 Torrey & Gray (119) . 

1 0« 

•. •. 

1840 Hooker & Araott (50) 

0 

O 

1841 Steudel (113) . 

0 

0 

1842 Walpers (122) . 

0 

• * • • 

1842 de Scklechtendal (99) 

i. • • . 

0 

1845 Wood (125) . 
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1846 Gray (35) . 
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1848 Gray (36) . 

1849 Nuttall (75) . 

0* 


1869 Cooper (21) . 
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1869 Koch (66) . 
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1877 Wood (126) .1 
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0 

b 

1883 Engler (32) . 

QIO 

QIO 
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0 
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0^ 
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TABLE I (Continwd) 
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1 

1 
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1 
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Toxicodendron 
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^ As Toxicodendron, 

^ As BhuS’Toxioodendron, 

'* As Lodadmm and Turpinia. 
^ Section Sumc. 

* As section. 

As subgenns Bhus. 

^ As snbgenns. 

^ As Liihraea, 

® As Sohmalieia. 

Tn section Tsichooaspae. 


^ Section Sumao of subgenns Teiohocarpau. 

” Section LoBAniuM of eubgenus Teiohooarpae. 
“ Subsection Sumac of section Tbichooabpab, 

“ Section Enus. 

** With the generic designation SohmaltaUu 
” With the generic desigfnation £hwt, 

” Subgenus Sumac. 

“ Subgenus Schmaltzia. 

^ With the generic designation Noostyphonia, 

” Section Venbnatae. 


* The parenthetical numbers refer to the articles listed in the assembled bibliogra 
phy at the end of part I. 


L. and its immediate American relatives; Cotinus for Cotinus 
Goggygria Scop,; and Toodcodendron for Toxicodendron^ 
radicans (L.) EInntze and Toxicodendron Vernix (L.) Kuntze. 
However, in tlie ‘Species Plantarum’ of 1753, Linnaeus (63) 
establislied the genus Rhus by the inclusion of eleven species ^ 

‘Ehtw Cohle L. is disregarded as being non-Anacardiaceous [AUophylhut Colhe 
(Ii.) Blnme of the Sapindaceae], 
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which are now considered Anacardiaceous, submerging therein 
all three of the Toumefortian genera.^ Almost immediately, 
Miller (72), in his eighth edition of the ‘Gardener's Diction¬ 
ary,’ segregated Toxicodendron. Since that time Ehus has 
been reviewed in part and in its known entirety many times, 
some of the more notable treatments being shown in table i. 
These varied from the mere nomenclatorial catalogues of 
Steudel (113), Patterson (79), and Kuntze (59), to the careful 
descriptions and re-evaluations in the monographic studies of 
the group by Bugler (32), Gray (40), and Greene (42-45). 

One of the earliest comprehensive studies of Rhus is that of 
de Candolle (18) in his ‘Prodromus,’ in which he treats Rhus 
with Mauria HBK., Duvaua Kunth, and Schinus L., in Tribe 
suMAOHiKEAB of the ‘ Tercbiuthaceae. ’ He considers the spe¬ 
cies of Rhus as constituting five sections: (a) Cotinus; (b) 
Mexopium; (c) Sumac, equivalent to the genera Rhus and 
Toxicodendron of Tournefort, as well as most of the African 
species; (d) Thezera, composed of two species, Rhus penta- 
phylla Desf. and R. dziphina Tineo; and (e) Lobadium. 

The most careful treatment of Rhus in its entirety is the ex¬ 
cellent monograph by Bugler (32) in de Candolle’s ‘Mono- 
graphiae Phanerogamarum. ’ In tMs work G ofinus and Mefop¬ 
ium are segregated as genera and all of the other species of 
Rhus, settsu Linnaei, are distributed into four sections: (a) 
Teiohooaepae built around Rhus Coriaria L. and equivalent 
to the genus Rhus as treated in the present monograph (except 
that Rhus trichocarpa Miq. would hei’e be considered as belong¬ 
ing in the Toxicodendron-complex and that Rhus potentillae- 
foUa Turcz. is here treated as constituting the monotypic 
genus, Actinocheita); (b) Veneeatae, which included the 
Toxicodendron-complex and ilfalosma; (c) Geroettogbae, which 
contained most of the African and Indian species from Sec¬ 
tions Sumac DC. and Thbzbea DC.; and (d) Melanocaepab, 

is one of the six genera of the Anacardiaeeae given in Linnaeus’ ^Species 
Plantamm’ (63) which Engler includes in his delimitation of the family; the other 
genera being Anaoardiumy Spondias, Pistacia, SoMnus, and Mangiferc^ Engler 
gives fifty-eight genera in his treatment of the Anacardiaeeae in Engler and 
Prantl’s ^Naturlichen Pfianzenf amiliem * 
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whicli included the two black-fruited species, Rhus retusa Zoll. 
andjR. simarubaefolia G:i‘aj. 

In 1891 Kuntze (59) revived the Tourneforlian name Tox¬ 
icodendron and made now combinations by ronaminj? most of 
the species of Rhus, sensu Engleri. Iii 1903 Small (104) desig¬ 
nated the tei*m Schmaltzia for the genus Rhus in a restricted 
sense, reseiwing the name Rhus for the plants usually called 
(when segregated) Toxicodend) on. 

In 1897, Gray (40) treated Rhus of the United States in the 
most inclusive sense in which it has ever been considered. In 
addition to Cotinus, Metopium, and Rhus, in the sense of Eng- 
ler, he included the American representative of Pisiacia as 
Rhus mexicam (BffiK.) Gray. Gray’s work was keenly exe¬ 
cuted, and it is interesting to note that seemingly he was the 
only early botanist to understand the similarities between such 
species as Rhus virens Lindh., R. integt ifolia (Nutt.) Benth. 
& Hook., R. microphylla Engelm., and R. aromatica Ait., for 
he alone included them all in Lobadium, as contrasted with the 
“true sumacs,” of his section Ehus. 

The most important single work concerning the Central 
American species is Hemsley’s ‘Biologia Centrali-Americana’ 
(48), while that for the West Indies is Grisebach’a ‘Catalogus 
Plantarum Cubensium . . .’ (46). 

The later American workers have not been in accord in their 
interpretation either of generic limits or of species in this com¬ 
plex. Small (104-106), Britton (12-16), Abrams (1), and 
Greene (42-45) seem inclined to segregate Styphonia, Tox¬ 
icodendron, and SchmaJtzia, sensu strictissimo. Coulter (23), 
among others (see table i), includes Toxicodendron and 
Schmaltzia in Rhus, while Jepson (51, 52) and Munz (74) 
would in addition include Styphonia and Malosma. In the 
interpretation of species such conservative workers as Eobin- 
son and Pemald, following the treatment by Gray (41), con¬ 
sider the group as composed of voiy few large species. Brit¬ 
ton (12-16), Small (104-105), Eydberg (91-94), and others 
have treated the group as composed of comparatively few, but 
somewhat smaller species; while some students of the group. 
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the foremost of which was Greene (42-45), have delimited a 
great number of small local species. 

The work of Engler (32) and of Gray (40) may be taken as 
models of the most excellent conservative treatment of the 
group in the area under consideration. However, no recent at¬ 
tempt has been made to clarify the identity or validity of the 
many new combinations which have since occurred, and it is 
hoped that the present revision will help to evaluate them in 
the light of modem usage. 

MORPHOLOGY 

In common with many of the Anacardiaceae, the species 
under consideration have cyclic, heterochlamydic, and mostly 
5-parted flowers, with a superior, tricarpellary compound pis¬ 
til, usually with a single fertile carpel, containing (in these 
species) a single basally attached and anatropous ovule. All 
have a disk between the pistil and stamens. The stamens are 
as many as the petals and alternate with them. The calyx in 
fruit is not enlarged, and the petals are more or less truncate. 

An insight into the general morphological relationship be¬ 
tween the genera under consideration and the related genera in 
the Anacardiaceae may be gained by reference to the key to the 
tribes of the Anacardiaceae and to the genera of the tribe 
Ehoidbab from Engler’s treatment of the family io Engler and 
PrantPs ‘Die Natiirlichen Pflanzenfamilien’ (33). Some of the 
comparative morphological characters of the Ehus-eomplex 
are indicated in table n and in the following synoptic key^ to 
the genera studied: 

0 Style on the side of the fruit; loaves simple. CJotinus 

0 Style placed more or less at the apex of the fruit; leaves simple or compound. 

\ Layers of tlic fruit coat not dually separate; drupe longer than broad, not 
depressed; ondocarp thin; leaves pinnately compound. Metopium 

\ Layers of the fruit coat separating in various ways; the drupe almost 
globular, oval, or depressed, and often somewhat flattened; endocarp 
thick and bony. 


^For the sake of convenience, the sections MsiiANOOABFAE and Geeu)ntooea3& of 
Engler axe included in brackets and italicized, although they are not further con¬ 
sidered in this study. 





[VOL. 24 

276 ANlSfAhS OF THE MISSOTJBI BOTANICAL GARDEN 

[] Ovary upon a gynophore; epicarp clothed vrith filiform silky hairs over 

3 nun. long. .... Actinoohbita 

Q Ovary not upon a gynophore; opicarp when clothed with hairsy with 
hairs less than 1.5 mm. long. 

' Drupes red, pubescent with glandular hairs. Rhus 

' Drupes white or black, glabrous or sparingly pubescent with non- 
glandulor hairs. 

V [Drupes black, glabrous; exocarp and mesocarp adhering . 

. MELANOOARPAB 

V Drapes white or dun-colored, glabrous or sparingly pubescent; 

mesocarp and endocarp adhering. 

0 Mesocarp not waxy, but resinous; leaves usually ternate . 

... aERONTOaDAEl 

0 Mesocarp waxy; leaves u<»ually simple or pinnately compound. 

'' Drupes less than 2 mm. in diameter; mesocarp without fibers; 
effluvium innocuous; leaves coriaceous, simple; infiorescence 
a terminal thyrsus; evergiecn shrubs or small trees.,. .Malosma 

Drupes over 2.5 mm. in diameter; mesocarp with ^'fibers'’; ef- 
fiuvium poisonous; leaves thin, compound; infiorescences 
lateral panicles; deciduous shrubs, small trees or vines.... 
...Toxioodbndron 

Underground Parts. —The root system in most of this com¬ 
plex is quite shallow. There is a widespread tendency to a 
vegetative reproduction by offshoots and rhizomes so that the 
plants characteristically appear in clumps or clones. How¬ 
ever, individual specimens are common, and in some species 
apparently normally occur singly. 

Habit and Habitat. —There is a great difference in habit 
and habitat in the various species. Some are exceedingly wide¬ 
spread and adaptive; others are quite restricted in habitat. 
The members of the component genera of the entire group are 
typically shrubs and small trees, although some of the tropical 
species of the subgenus SoHMAiiiziA are subscandent, while in 
Tocaicodendron they are often lianas—some species of this 
genus in fact may be subshrubs, shrubs, or lianas. The genus 
Rhus is typically a few-branched shrub, although some species 
are small trees; in the subgenus Sohmaltzia the plants are 
often many-branched shrubs. 

Stems. —The stems vary considerably. In the subgenus 
SoHMALTZiA (pi. 15) and in the genera Toasicodendron, Cotinus, 
Metopium, and Medosma the branches are comparatively slen- 
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der, ranging from extreme slenderness to stoutness, while in 
Actinocheita and the subgenus Sumac (pi. 13, fig. b) they are 
typically thick and staghorn-like. The species under consider¬ 
ation are unarmed, except Rhus microphylla Engehn. which is 
subspinose. The surface of the young stems varies from quite 
glabrous, sparsely pubescent, canescent, to densely pilose. 
The stems are often pruinose. 

Effluvium. —Schizo-lysigenous canals are present in the 
phloem of the root and stem and extend to the leaves and flow¬ 
ers. The efiSuvium in these canals is a thin milky substance 
which soon hardens and blackens on contact with the air. In 
Metopium and Toxicodendron it contains an irritant poison, 
affecting most people to a greater or lesser degree, while in 
Rhus, Malosma and Gotmus it is apparently innocuous. Ac¬ 
tinocheita has once been reported as poisonous. 

Leaves. —The leaves are always alternate. They vary from 
simple, through trifoliolate, to imparipinnately many-foliolate. 
Often there is much diversity in the leaf outline of one species. 
In texture the laminae are extremely thin to coriaceous. The 
upper surface may be dull or lustrous. The laminae are usually 
entire but are often serrate or dentate-serrate or crenulate, 
even differing widely on the same plant. The margins may be 
quite non-revolute, revolute, or even conspicuously inrolled be¬ 
neath and may or may not be white-corneous. The upper sur¬ 
face ranges from a vamish-like luster to very dull, and varies 
to a small degree in the same species; the under surface is 
usually dull and lighter in color than the upper surface. The 
rachis segments may be wingless to broadly winged. In many 
species the veins are conspicuously whitened above, or above 
and below. In some species even the very small veins are quite 
distinct (pi. 13, fig. g). The leaflets are usually sessile or sub- 
sessile, although in some species they are petiolulate. 

Pubescence. —^The pubescence of leaves, stems, and fruits 
consists of multicellular unbranched hairs alone, or of these 
intermixed with club-shaped multicellular hairs. The pubes¬ 
cence on the leaf (pi. 13, fig. a) when present varies greatly. 
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from appressed hairs to a soft pilosity; it is typically cinei’eous 
in color but in some species and varieties tends to be conspicu¬ 
ously ferruginous. 

Inflorescence. —The flowers in all species are bomo in 
clusters which are typically paniculate (pi. 15). In the genera 
Metopimn and Actimocheita the panicles are erect and lateral; 
in Toxicodendron, lateral and mostly pendulous; in the genera 
Gotims and Malosma, and in the subgenus Sumac, they form 
a terminal thyrsus which is very compact in Malosma and the 
subgenus Sumac. However, in the subgenus Schmaltzu the 
inflorescence is a compound spike which is usually rather stout 
and lateral even if clustered near the apex of the branches, but 
in the section Psbudosumao the panicles are very slender and 
are both apical and lateral near the apex of the branches. The 
pedicels typically equal or exceed the flowers in length, the con¬ 
spicuous exception being Schmaltzu, where the flowers, ex¬ 
cept in two or three species, are quite sessile. 

Bracts. —^The bracts are usually considerably longer than 
broad, either blunt or acute at the apex, and deciduous; a con¬ 
spicuous exception being in Schmaltzu, where they are ovate, 
short deltoid-ovate, or even appearing as a vaginate pouch. 
Typically, a single bract subtends each flower; however, a bract 
and two bracteoles subtend each flower in the subgonus 
Schmaltzu. In Metopium and in Sohmaltzia the bracts are 
more or less persistent. 

Flowers. —^The entire group tends to have relatively small, 
polygamo-dioeeious, pentamerous flowers (pis. 10-12). 

Calyx. —^The calyx, except in abnormal flowers, is five- 
parted, usually composed of five sepals which join below the 
disk. However, in Metopium the calyx is five-lobed. The 
calyx-lobes vary from broadly lanceolate to rotund-ovate. 
Typically, the calyx is persistent. 

Corolla. —The corolla, except for abnormal flowers, is com¬ 
posed of five petals which vary in shape from lanceolate to 
obovate-rotund. In most species the petals are deciduous. 
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Dish. —The disk varies within wide limits in the complex. 
In some cases it is very broad, thin, cup-shaped, and is much 
or little lobed. Often it becomes much thicker and narrower, 
a tendency which is culminated in Actinocheita where it is so 
narrowed and thickened that it is no longer cup-shaped but ap¬ 
pears as a columnar g 3 m.obase. 

Stamens. —^The stamens are borne under the edge of the disk, 
alternating with the petals and lobes of the disk. The com¬ 
parative length of the filament varies greatly in the different 
species. In some it is considerably enlarged below. The 
anthers fall into three general groups: oval, oblong, or “lance¬ 
olate.” The size of the stamens varies greatly in the same 
species according to the degree of sexuality. 

Stigmas and Styles .—^In Metopium the stigma and style are 
undivided. In the other members of the complex the stigmas 
are usually separate, while the styles are united in varying de¬ 
grees, or are entirely distinct as in MdLosma and Cotinus. The 
styles are attached to the apex of the ovaiy, except in Cotinus, 
where they are laterally inserted. 

Ovary and Fruit. —^The ovary shows extreme variation 
within the complex, but is relatively constant vtdthin the spe¬ 
cies. It is tricarpellary, but with a single fertile carpel. The 
fruit is a more or less dry drupe, approximately as broad as 
long in all members of the group except Metopium (pi. 14, 
fig. c), and may be more or less flattened. In Cotiwus tiie epi- 
cai'p is glabrous, dull, and conspicuously veined; in Metopium 
and Malosma it is glabrous and shining, more or less light- 
colored, and in Malosma with a dark line running down one side 
from the apex to base; in Toxicodendron it is from straw- to 
cinereous-colored and typically glabrous, although in some spe¬ 
cies a sparse microscopic close-lying pubescence may be pres¬ 
ent, and in others a papillate-scabrous pubescence; in Aotino- 
cheita it has very long, silky pilosity; in Ehus, as here de¬ 
limited, it has a red glandular pubescence: in Suhao, this is in¬ 
termingled with deeply red-stained, club-shaped or filiform 
hairs, and in Sohmaltzia intermingled with multicellular un¬ 
branched hyaline hairs. 
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Ovule and Seed.—The single anatropous ovule in the one fer¬ 
tile cell of the ovary produces the seed. The seed vary in size 
quite considerably, being two millimeters or loss in Malosma 
and over ten millimeters in Bhus Lentii Kellogg. In some spe¬ 
cies they are rather plump, in others quite flat; sometimes 
the outline is quite irregular, sometimes very regular; in some 
species they are quite smooth while in others they are heavily 
ridged. In Metopmm the seed-coat is thin and chartaceous, 
while in the other genera it is hard and bony, although only 
moderately so in Actinocheita. 

SPECamC DELIMITATION 

The universally accepted ideal of modem taxonomy is to 
show practicable units of classification as well as phylogeny. 
The degree of differentiation within generic groups, their 
intergi-adation, minor fluctuations, and hybridizations in vary¬ 
ing degrees mean that taxonomists have been unable to set a 
uniform standard; so that delimitations are somewhat arbi¬ 
trary and artificial. Each monographer must rely on his own 
interpretation of specific and generic concepts. The results, 
while not achieving uniformity nor necessarily a happy phy¬ 
logeny, are often agreeably usable, which is a consideration of 
prime practical importance. 

John Bay was one of the first to give a dofiboite meaning to 
the term species. He considered a group of organisms which 
are more like each other than those belonging to other groups 
and capable of interbreeding with each other, a species; and 
further that variations within a species as being more or less 
continuous. At present the word species signifies a grade in 
classification assigned to groups of individuals considered to 
be more closely interrelated by common descent than to forms 
judged to be outside of that species. The known individuals 
of the species differ less markedly amongst themselves than 
they do from individuals considered as not of the species, and 
the differing individuals of a species are linked by intermedi¬ 
ate forms. At present the most usable criteria for the delimi¬ 
tation of species are morphology and geographic distribution. 
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WMle cytology and genetics would doubtless furnish additional 
pertinent data, their requirement of living material is at pres¬ 
ent prohibitively cumbersome for most monographic studies. 
Morphological data of course are subjectively selected, and 
geograpliic distribution is to be interpreted as known geo¬ 
graphic range. 

The degree of variation in the different species is extremely 
wide. Probably the most stable of the species studied are 
Bhus vixens Lindh., i?. choriophylla Woot. & Standi., R. An- 
drieuxii Engl., R. tijphina Torn., R, Copallma L., R. Michauxii 
Sarg., R. Barclayi (Hemsl.) Standi., and Tocoicodendron Ver- 
nix (L.) Kuntze. 

The author has had to be content to interpret large groups 
of varying individuals as polymorphic or inclusive species 
unless a series of concomitant variations were found. The out¬ 
standing example of such a polymorphic species is Rhus glabra 
L., where many extreme variations are to be found, but which 
are apparently quite independent of one another and occur 
throughout much of the range of the species. Toxicodendron 
radicans (L.) Kuntze, Rhus microphylla Engelm., and R. aro~ 
matica Ait. are other large, polymorphic species. The varia¬ 
tion in such species probably may be best considered as an 
early stage of speciation. 

The variations of Rhus trilobata Nutt., which are more or 
less concomitant and tend to be found in localized areas, prob¬ 
ably may be best considered as a later stage of speciation. 
Likewise many species in section Psbudosumao may be inter¬ 
preted as comparatively recently evolved. 

In variations among many species, such as Rhus terebinthi- 
folia Schlecht. & Cham, and R. costaricensis Eiley, R. integri- 
foUa (Nutt.) Benth. & Hook, and R. ovata Wats., R. Lentii Kel¬ 
logg and R. integrifolia (Nutt.) Benth. & Hook, especially when 
closely related, with overlapping ranges and with variation 
toward the neighboring related species, an infiltration of the 
characters of the related species through hybridization sug¬ 
gests itself. 

The taxonomic difificulties are apparently often increased in 
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polymorphic species by hybridization; some of the variations 
of Rhus trilobata Nutt, and R. aromatica Ait., R. glabra L. and 
R. iyphma Torn., Toxicodendron radicans (L.) Kuntze and 
T. quercifolia (Michx.) G-reene, found in areas of common dis¬ 
tribution, are conceivably due in part to this cause. 

GENBETC EEL.iTIONSHIP 

The selection of genera for this study is an arbitrary one, 
based on a group of species forming an historical unit (the 
Linnaean concept of Rhus). It contains elements somewhat 
separated phylogenetically which foim a few genera in a much 
larger complex (the tribe bhoidbae). Most of the genera have 
many morphological characters in common, reappearing in dif¬ 
ferent combinations throughout the group, so that more than 
the broadest generalizations as to their phylogeny would neces¬ 
sarily be mostly speculation. However, the species concerned 
certainly fall into three natural groupings which are not too 
intimately related: Gotinus, Metopivm, and those species that 
Engler included in Rhus. 

In Gotinus the characters of the inflorescence—^long fertile 
and plumose sterile pedicels, lateral styles, and very thin, per¬ 
manently united fruit coats—all indicate wide phylogenetic 
divergence from the other genera. Its long geologic history as 
a little variable type would also seem to lend support to this 
view. 

The morphology of Met opium is not so divergent from that 
of Rhus, although the general coarseness of the plant, the per¬ 
manently adhering fruit coats, the papery endocarp, and the 
more or less mited calyx-lobes indicate considerable phylo¬ 
genetic segregation, a deviation certainly as distant from 
Rhus as &Te Mosquitoxglum sad Pseudosmodingium. 

The members of the narrower Ehus-complex can apparently 
be regarded as forming a phylogenetically related group of 
genera. Considering their morphology they fall into two gen¬ 
eral categories, Rhus and Actinocheita forming one, Ma- 
losma, Toxicodendron, and the groups of species desigpiated by 
Engler as Sections Gbeontogbab and Mblahooabpab, the other. 
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While Actinocheita has a general vegetative morphology 
suggestive of the subgenus Sumac, the dense mat of very long, 
silky, non-glandular, unbranched hairs on the fruit and espe¬ 
cially the highly modified disk in the form of a gynophore 
would indicate a major phylogenetic segregation. 

Another group of genera has several physiological char¬ 
acteristics which are distinctly suggestive in the way of phy¬ 
togeny. First, the species grouped by Engler in the sections 
Gbeontogeae and Mblaitocaepae (with which this work is not 
concerned) have little, if any, wax in the fruit coat, while the 
mesocarp of Malosma and Toxicodendron has a considerable 
amount. Second, while the sap of Malosma is quite innocuous, 
that of Toxicodendron, in common with several other Anacar- 
diaceous genera, contains a powerful irritant poison. 

The subgenus Sumac is an assemblage of about a dozen 
species generally distributed over much of North America, 
Asia, and around the Mediterranean. Perhaps their most dis¬ 
tinguishing characters are the deciduous, lanceolate bracts 
subtending the flowers and the red pubescence of the fruit 
which in most of the species consists of club-shaped, glandular 
hairs intermingled with variously shaped, red-stained hairs. 
The entire subgenus is surprisingly uniform in many of its 
characters, notably the staghom-like branches, the thin, im- 
paripiimatcly compound loaves, and the predominance of ser- 
rate-margiued leaflets. 

On the other hand, the subgenus Schmaltzia as here de¬ 
limited is an assemblage of about thirty species with rather 
similar floral moi*phology but rather diverse vegetative mor¬ 
phology. The group is typified by the bracts, which are usually 
broader than long, by the spicate ultimate branches of the in¬ 
florescence, and by the sessile flowers, which are subtended by a 
bract and two bracteoles. There is much minor variation in 
the leaves and iufloi'escence. In section Lobadium the flowers 
are intermediate in size and occur in rather compact, rigid, 
compound spikes, and the leaves are thin to subcoriaceous, and 
trifoliolate. In the monotypic section EHOBirauM, the flower 
characters are essentially the same, but the very small leaves 



286 


ANNALS OP THE MISSOTJEI BOTANICAL GAEDEN 


[Voi-. a-l 


are pinnately many-foliolate and the rachis is winged. In sec¬ 
tions Stvphonia and Psbudosohmaltzia the inflorescence is a 
compact or expanded, but rigid, branched, axillaiy or terminal, 
compound spike, with very large flowers (for RhusI). The 
leaves of section Sttphonia are typically simple but arc rarely 
trifoliolate; those of Pseudosohmaltzxa are typically trifoli¬ 
olate to piimately many-f oliolate with naked or winged rachis. 
In section Pseudosumao the very small flowers are disposed in 
delicate, much-branched, veiy diffuse, terminal and axillary, 
compound spikes. 

A morphological sequence from some species of section 
PsEtJDosoHMALTziA, such as Rhus virens Lindh., to most of the 
other species can be traced. Prom this center a connection can 
be shown with Rhus terehinthifolia Schlecht. & Cham, through 
Rhus Hartmanii Barkl.; likewise with Rhus integrifolia 
(Nutt.) Benth. & Hook, through R. choriophylla Woot. & 
Standi, or R. chondroloma Standi. The relationship to Rhus 
microphylla Pngelm. and R. trilohata Nutt, is not so easy to 
follow, but in the latter species there is a possibility that it is 
through such forms as Rhm GaleotUi Standi, or R. Arsenei 
BarM. 

The branching of the inflorescence and the tri-bracteate, ses¬ 
sile flowers of Sohmaltzia closely approximate the condition 
found in the related genus Mosguitoxylon. There is a rather 
wide gap in many morphological details between the subgcnera 
Sumac and Sohmaltzia. The nearest approach to an inter¬ 
mediate species in inflorescence characters is Rhus Lentii Kel- 
logg, which has a loose terminal panicle and ovate, deciduous 
bracts. If the interpretation of such fossil specimens known 
as Rhus coriarioides and R. vexans Lesquereux (Tertiary of 
Florissant, Colorado) is correct, it would seem that these sub- 
genera had diverged very early. 

There is little paleobotanical evidence to show the phylogeny 
of the members of the complex, for most of the known fossil 
genera and subgenera— ToxicodsndTonf Gotinus, Mstopium, 
Sumac, Schmaltzia and ‘ ‘ Gbeontogbab ^ *—seem to be traceable 
at least to the Miocene where they often appear as forms re¬ 
markably similar to present species (10,20,31,55). 
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The keys to species and varieties, while partly artificial, in¬ 
dicate in a general way a phylogenetic synopsis of each genns. 

GEOGRAPHIC DISTRIBUTION 

The Anacardiaceae attains its highest development in the 
tropics and subtropics of both hemispheres, but in the existing 
flora it is especially well represented in the Malaysian region. 
The Rhus-complex, however, is the exception for the family, 
for it is mostly extra-tropical, with centers of distribution in 
both the northern and southern hemispheres. 

Rhus is the most widespread genus of the complex, and Sumac 
is the more widespread of the subgenera, forming a continuous 
band in the North Temperate Zone (figs. 2-3). Two generally 
dispersed species and several of more restricted range occur 
in North America, their distribution being centered in south¬ 
eastern United States. In Eurasia Sumac is represented by 
several species whose ranges center around southeastern 
China, with the single species, Rhus Coriaria L., extending into 
Asia Minor, along the European Mediterranean shores, and to 
the Canary Islands. The distribution of Schmaltzia is cen¬ 
tered in Mexico; that of sections Psbudosumao and Psbudo- 
scHMAiiTziA in Mexico: Bhobidium in southwestern Texas, 
Lobadium in Texas, and Styphonia in southern California. 

At present Cotinus is found in isolated areas in the North 
Temperate Zone in both the Old and New World (fig. 3). It is 
a veiy old genus (10,31), and the present intermittent distribu¬ 
tion probably represents mere remnants of a former wide¬ 
spread range. 

Tocdcodendron is distributed over North America from Can¬ 
ada southward to South America from Venezuela to Peru. In 
Asia it is found from Japan, through China, to the Himalayas 
of northern India, and in Java. Section Eutosioodbndbon oc¬ 
curs throughout the United States, southward well into Mex¬ 
ico, and in Japan and China. Section Vbbnix is represented in 
the New World by Toxicodendron Vernix (L.) Kuntze in east¬ 
ern United States, and by T. striata (Buiz & Pav.) Kuntze 
which occurs from southern Mexico into northwestern South 




Figs. 2 and 3. The geographic distribution of the Bhus-complex; fig. 2 (upper), the distribution of Shus, Toxicoden¬ 
dron^ Gbrontogeae, and Melanocaepae j fig. 3 (lower), of Cotinns, Malosma, Metopvwm, and Actinocheita. 
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America. In tlie Old World there are several species in east¬ 
ern Asia and one in Java. 

Metopium is a small genns with restricted range. For the 
most part it is West Indian, but occurs on the mainland in Flor¬ 
ida and in Yucatan. 

Malosma is a monotypic genus restricted in range to south¬ 
ern California and Lower California. 

Actinocheita is another monotypic genus endemic to a limited 
area in Mexico, in the region of the states of Q-uerrero, Puebla, 
and Oaxaca. 

ECONOMIC TJSE8> 

The family Anacardiaceae contains numerous plants of eco¬ 
nomic importance; however, the employment of many is at 
present more a matter of historical than of practical interest. 

Many of the genera are the source of tannins, dyes, woods, 
medicines, fruits, and other products of varying degrees of 
importance. Plants of the genera considered in this mono¬ 
graph have appeared from prehistoric times in the ethno- 
botany of three diverse culture centers: Toxicodendron in 
China and later in Japan, Ehus and Cotinvs in the Occident, 
and Rhus in the Amerindian cultures of the Americas. Prob¬ 
ably the most important use is in the production of the finest 
grades of Chinese and Japanese lacquer. Lacquer is an irri¬ 
tant poison. Workers in the industry seem to become immune, 
but those not so immunized may be painfully poisoned by 
handling the lacquered articles.® The production of a high 
grade of varnish is not limited to the Asiatic members of Toxi¬ 
codendron, for the sap of many of the poisonous genera of 

* Soe also Swoot and Barkloy (114). 

‘ This poison is the same as found in uio&t species of the genus to a lesser, or 
mostly to a greater, extent. Prophylactic and therapeutic treatments number in the 
hundreds. Washing the skin just before or after exposure with a 5 to 10 per cent 
ferric chloride solution in either 50 i>er cent alcohol or in 25 per cent glycerine, or 
washing repeatedly just after exposure with a soap containing an excess of alkali, 
usually lessens the skin irritation. After the appearance of the skin eruption many 
local remedies, such as hot potassium permanganate baths and lead or aluminum 
acetate lotions, have been found useful More recently extracts containing the 
toxic agent in hydro-alcoholic saline or almond oil solution are being successfully 
employed to produce rapid and, in many cases, relatively permanent immunity. See 
also McKair (68), Barkley and Howard (6), and Barkley (3). 
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the Anaeardiaceae, particularly Toimcodendron, has the prop¬ 
erty of becoming black and drying into a durable varnish. 

Some of the members of the genus Toxicodendron have been 
widely used for medicine in America. Toxicodendron, poison 
oak, or sumac veneneux—^the leaves of Toxicodendron radi- 
cans (L.) Euntze—^was formerly oflScial in the United States, 
and a tincture is used by homeopathic practitioners. The 
ifeskwaki and Potawatomi medicine men used it for poulticing 
some kinds of swellings. An infusion of the young branches 
and leaves of Toxicodendron Vernix (L.) Kuntze is employed 
in homeopathic practice. 

To the Indians of the southwestern United States, the squaw 
bush, lemita, or lemonade sumac, Rhus frilobata Nutt, has long 
been of utmost importance. The sour berries were eaten ripe, 
or with salt when green, and were often collected and dried for 
later use. The Indians also made a refreshing drink by soak¬ 
ing the fruit with sugar in water. Dr. Edward Palmer (76) 
states that the “young twigs of this plant are used in the manu¬ 
facture of baskets. The wood exhales a peculiar odor, which 
is always recognizable about Indian camps, and never leaves 
articles made from it. It grows loosely in mountain ravines, 
and attains a height of five to eight feet. ’ ’ In Utah, Arizona, 
southern California, and New Mexico, the Indians depend 
solely upon this plant for material to make their baskets. It is 
far more durable and tougher than the willow, which is not used 
by these Indians. Their baskets will hold water, and are often 
used as cooking vessels, hot stones being dropped in from time 
to time until the food is done. Wooton and Standley (128) say 
that the Indians also used the roots of this plant for their 
basketry and for setting dyes. Mexicans sometimes tdiy thi* 
stms witii willow branches in making baskets. The wood of 
this species was much employed by the Indians for bows, and 
the leaves are reported aa a smoking ingredient of the Oo- 
manches. 

Havard (47) says that the bruised f3mits of several species 
of sumac—EMts glabra L., R. typhina Tom., R. Copcdlina L., 
R. iwtegrifoUa (Nutt.) Benth. & Hook., and R. ovata "Wats.— 
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were added to water to make it more cooling, refreshing, and 
palatable. The very acid berries of Rhus integrifolia, which 
are covered with a white oily effloresence, were gathered by 
Indians to prepare a refreshing drink, either being used fresh 
or dried or roasted. The fruit of Rhus ovata Wats., described 
as being very acid but coated with a thin, sweet, waxy encrust- 
ment, was formerly collected by the natives, the combination 
making an excellent cooling drink. Standley (111) says that 
the flowers of Rhus ovata 3 deld a good quality of honey and that 
the flower clusters were boiled and eaten by the CoahuHa In¬ 
dians of California, while a decoction of the leaves was em¬ 
ployed as a remedy for coughs and for pains of the chest. The 
hard heavy wood of the California mahogany, Rhus integri¬ 
folia (Nutt.) Benth. & Hook., is valued as fuel. 

According to Standley (111), Reko reports that the Zapoties 
of Oaxaca employ Rhus terebinthifolia Schlecht. & Cham, in 
steam baths as a remedy for rheumatism and sji^hilis, and as a 
preparation for parturition. 

Both Rhus typhina Torn, and Rhus glabra L. have been of 
particular importance in the economics of the American In¬ 
dian. According to Smith (109), the root of Rhus typhina 
Torn, was used by the Pillager Ojibwe as a medicine to stop 
hemorrhages. In speaking of the use of this plant (107), he 
says: 

^ * This tree is a very valuable one to the Indians, yielding three distinct kinds 
of medicines. The root bark, divested of the outer skin and inner wood, yields 
a tea which is a remedy for 'inward* troubles. . . . The inner bark of the 
trunk is considered a valuable pile remedy and is spoken of as being 'pucker¬ 
ing* or astringent. The 'top,* or twigs, of the smaller shrubs is hairy, and be¬ 
cause of this is used in the treatment of various female diseases. The acid- 
flavorod berries are used in combination with other herbs like the Greater St. 
John*s Wort for consumption and pulmonary troubles.** 

The berries of Rhus typhina were mixed with the root of 
Euphorbia corollata and the bark of Quercus macrocarpa and 
used by the Meskwaki Indians as a remedy for pinworms. 
Smith (107, 109) reports that the Menomini and Ojibwe boil 
the roots to procure a yellow dye, the leaves and bark (espe¬ 
cially that of the roots) being rich in tannin. According to 
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Sargent (97), the young shoots are used in the preparation of 
pipes for drawing the sap of the sugar maple. 

In the Ehus-complex, Rhus glabra L. is the outstanding ex¬ 
ample of the wide use primitive” man could make of a plant 
which at first glance would seem entirely useless. The fruit, 
besides Tna-TriTig a cooling drink in the summer, was cooked in 
water with maple sugar by the Ojibwe to form a hot drink dur¬ 
ing the winter. Parker (77) states that the Iroquois Indians 
eat raw newly grown sumach sprouts as a salad and alterative. 
Smith (109) says: 

. all parts of the smooth sumac aie suitable for medicine^ the root bark, 
trunk bark, twig bark, loaves, flowors and fruit. The loot bark tea is used as 
a hemostatic. Trunk and twig innerbark are used in combination with other 
medicine for their astringent qualities. Blossoms aie sometimes steeped for 
sore eyes, leaves are used for poultices and the fruit is considered a throat 
cleanser as well as being the basis of a beverage. ’ ’ 

An infusion of Rhus glabra was formerly official in the 
Pharmacopoeia of the United States. The Pawnee Indians 
employed a decoction of the fruit for dysmenorrhoea and dys¬ 
entery. An infusion of the inner bark of the root has been 
recommended for mercurial ptyalism; it was used by the 
Pawnee Indians for urinary troubles. West (124) reports 
that the Omahaws mixed the leaves with tobacco for smoking. 
In order to obtain an orange coloi*, many Indians boiled their 
rush, woven bark mats, and other materials in a mixture of the 
central pith of the stems of Rhus glabra and bloodroot. 

In addition to their other uses, some of the sumacs are much 
grown as ornamental shrubs. Rhus javanica L., R. glabra L., 
jB. iyphina Tom., and R. Gopallma L., the more popularly 
grown species, are used mostly for their large pinnate foliage 
which turns a brilliant orange or red early in the fall. Also, 
their large staghorn-like branches and clusters of deep red 
fruits which persist through the winter make them rather at¬ 
tractive the year around. The laciniate varieties of Rhus 
glabra and Rhus typhina are much planted because of their 
very ornamental fem-like foliage. Gotinus americanus Nutt, 
is gn^own for its brilliant autumnal coloring. 
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Ah ocoHomic value, frequently overlooked,^ is afforded by 
the species of Toxicodendron and Rhus as a ground cover to 
protect land from erosion. They are also of prime importance 
as pioneer species in the revegetation of denuded areas; their 
importance in this position in the prairie region of North 
■America is indicated by the term Ehus-Symphoricarpus Com¬ 
munity which is often applied to a pioneer phase of the decid¬ 
uous woodland. The species of the subgenus Sumac are of 
especial interest in wild-life management not only in the pro¬ 
vision of cover for game, but in supplying food during the 
critical seasons of late winter and early spring. 
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ABBEEVIATIONS 

The herbaria from which material has been studied and from 
which specimens are cited in this monograph are indicated by 
the following abbreviations: 

•A. = Herbantun of the New York State Museum. 

B = Brooklyn Botanic G-arden Herbarium. 

Oath = Catholic University of America Herbarium. 
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CA = California Academy of Sciences Herbarium. 

Calif = University of California Herbarium, Berkeley. 

Beam=Personal Herbarium of Chas. C. Beam. 

Paiwell = Personal Herbarium of 0. A. Farwell. 

F = Field Museum of Natural History Herbarium. 

G = Gray Herbarium of Harvard University. 

K=Herbarium of tbe Eoyal Botanic Gardens, Kew. 

M = Missouri Botanical Garden Herbarium. 

Madrid = Madrid Botanical Garden Herbarium. 

Minn = University of Minnesota Herbarium. 

NB = University of Notre Bame Herbarium (including the 
Greene Herbarium). 

NT = New York Botanical Garden Herbarium. 

Okla=University of Oklahoma Herbarium. 

P=Pomona College Herbarium. 

PA = Herbarium of the Academy of Natural Sciences of 
Philadelphia. 

Penn = University of Pennsylvania Herbarium. 

EMt = Eocky Mountain Herbarium at the University of ‘Wy¬ 
oming. 

US = United States National Herbarium. 

KEY TO OENEBA 

Leaves simple; pedicels of sterile flowers at length becoming plunose; style 

lateral; drape becoming very gibbons. Cotimm 

Leaves nsnally compound; pedicels of the sterile flower never becoming plu¬ 
mose; style terminal; drupe almost symmetricaL 

Stigma short and undivided; putamen smooth and chartaeeons. Meto^m 

Stigmas distinct or partly united; putamen crustaceous or bony. 

Ovary upon a column formed by the disk; epicarp clothed with Aliform 

silky hairs over 3 mm. long. Actinooheitc 

Ovary not upon a column; epicarp, when clothed with hairs, with hairs 
less than 1.5 mm. long. 

Drupes red, noticeably pubescent with red glandular hairs.JShtM 

Drupes whitish or dun-colored, glabrous or sparingly pubescent, pubes¬ 
cence on fruit never glandular. 

Drapes very small; mesocarp without flbers; plant apparently in¬ 
nocuous; leaves coriaceous, simple; inflorescence a terminal 

thyrsus; evergreen shrubs. Malosma 

Drupes larger; mesocarp with ‘‘flbers*^; effluvium poisonous; leaves 
thin, compound; inflorescence in lateral panicles; deciduous 
shrubs, small trees or vines.Tomoodeadroa 
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CoxiNES [Tourn.] Miller, nou Q-omez de la Maza. 

Cotinus Toam., Inst. Rei Herb., p. 610. 1700; Miller, Gard. 
Diet., abrdg. ed. 4. 1754; Moencb, Meth., p. 73. 1794; Nutt., N. 
Am. Sylva 3: 1. 1849; Engler in DO., Monogr. Phaner. 4: 349. 
1883; Dippel, Handb. Laubbolzk. 2: 382. 1892; Engler in 
Engl. & Prantl, Nat. Pflanzenfam. 3®; 164. 1892; Sargent, 
Sylva 3: 3. 1892; Koehne, Deutsche Dendrol. p. 359. 1893; 
Britton, Manual, p. 601. 1901; Small, FI. Southeast. D. S., p. 
726. 1903; Britton, N. Am. Trees, p. 613. 1908; Britt. & Brown, 
Blustr. FI., ed. 2.2: 484. 1913; Sargent, Manual, ed. 2. p. 657. 
1922; Bailey, Man. Cult. PI., p. 459. 1924; Schaffn., Manual 
Ohio, p. 348. 1928; Small, Man. Southeast. FI., p. 808. 1933; 
Stem. & Myers, Okla. FI., p. 298. 1937. 

Rhus L., Sp. PI. 1; 267. 1753, in part; Miller, Card. Diet., 
ed. 8. 1768, in part; Willd., Sp. PI. 1: 1477. 1798, in part; DC., 
Cat. PI. Hort. Bot. Monsp., p. 55. 1813, in part; DC., Prodr. 2: 
67. 1825, sect. Cotines; Endl., Gen. PL, p. 1131. 1840, sect. 
Cotines; Ench. Bot., p. 599. 1841, sect. Cotines; Walp., Rep. 
Bot. Syst. 1: 551. 1842, in part; Gray, Gen. PI. U. S. 2: 157. 
1846, in part; Gray, Syn. FI. N. Am., p. 381. 1897, sect. Ootines. 

Deciduous shrubs or small trees with yeUow wood, scaly 
bark, and strong-smelling juice. Leaves alternate, simple, 
slender-petioled, entire or slightly toothed, dull green, gla¬ 
brous or more or less pilose-pubescent. Flowers polygamous, 
yellowish-white, mostly abortive, in loose, terminal panicles, 
with the pedicels of the numerous abortive flowers elongating 
and becoming plumose-villous. Bracts of the inflorescence 
lanceolate, deciduous. Sepals 5, imbricate, persistent. Petals 
5, oblong, twice as long as the lance-ovate sepals, somewhat 
spreading. Stamens 5, shorter than the petals, inserted under 
the annular disk; filaments short; anthers shorter than the 
filaments. Ovary obEque, sessile, l-ceUed, with 3 short lateral 
styles. Fruit a small, dry, green, veiny, reniform, gibbous 
drupe, with the fruit coats dry and permanently united. 
Europe, Asia, and North America. 

Type species: Ootinus Coggygria Scop., FI. Cam. 1: 220. 
1772 ("RAtts Coiwma L., Sp. PI. 1: 267. 1753). 
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Geologically speaking Cotinus is very old, having been well 
represented in the Miocene. Ethnologically it is old, having a 
written history antedating the Christian era. It seems to be a 
conservative genus in which minor morphological variations 
occur to a much lesser degree than in most genera of the group. 
It is represented in the New World by a single species of inter¬ 
rupted distribution in the Mississippi VaUey. 

1. Ootinn8americanusNutt.,N. Am. SylvaS: 1. 1849; Sarg., 
Gard.&For.4: 340. 1891. PL 16, fig. 2. 

Cotinus cotinoides Britt., Mem. Torr. Bot. Club 6: 216. 
1894. 

Rhus Cotinus Torr. & Gray, FI. N. Am. 1: 216. 1838, non 
L., Sp. PI. 1: 267. 1753; Nutt., Trav. Ark., p. 177. 1821, 
without description. 

Rhus cotinoides Nutt, ex Torr. & Gray, FI. N. Am. 1; 217. 
1838, in syn.; Cooper, Eept. Smiths. Inst, for 1858, p. 
250. 1859 ;Chapm., FI. South. U.S.,p. 70. 1860. 

Rhus americana Sudw., Bull. Torr. Bot. Club 19: 80. 1892. 

Small trees 2-10 m. tall; twigs at first glaucous, later becom¬ 
ing brown; leaves scattered, alternate, thin, obovate or ellipti¬ 
cal, 5-17 cm. long, 3.5-9 cm. wide, obtuse or somewhat acutish at 
apex, rarely emarginate, usually cuneate at the base, the lowest 
short-petioled, upper long-petioled, at first puberulent, at ma¬ 
turity dark green and smooth above, paler and sparsely pubes¬ 
cent beneath, pai'ticularly along the midrib and larger veins, 
turning brilliant orange and scarlet in the fall; petioles 0.5-6 
cm. long; inflorescence appearing late in April or early in May 
in short terminal panicles about 10 cm. long; flowers many, 
polygamo-dioecious, mostly abortive, the pedicels of the abor¬ 
tive flowers becoming long and plumose-villous; bracts of the 
inflorescence lanceolate, more or less persistent; sepals 5, 
lanceolate, acute, 1 mm. long, 0.3 mm. broad, glabrous; petals 5, 
oblanceolate, rounded, 2 mm. long, 1 mm. broad, glabrous; fruit 
produced sparingly, 4 mm. long, reniform, fruiting panicles 
about 30 cm. long. 

This species is very similar to the European Cotmus Cog- 
gygria Scop., but has larger, thinner, obovate leaves, more 
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euneate leaf-bases, and a less shoAvy fruiting panicle. The 
American plant lacks the conspicuously whitened leaf margin 
common in the European species, and also tends to he some¬ 
what larger and more tree-like. 

Distribution: Tennessee and Alabama, Missouri to Oklahoma, and Texas (fig. 4). 
Alabama*: Monte Sano near Huntsville, April 3, May 28, Serb. Geol. Surv. Ala. 
(ND); near Huntsville, Oct 7, 1898, Canby (Sargent 4r Mmr) SS (F, M); dense 
forests on shelves of calcareous rocks near Huntsville, Mohr (M); calcareous rocks, 
mountainous woods, near Huntsville, May 2, 1882, Mohr (F, M); mountainous 



Fig. 4. The geographic distribution of Cotinue amerioamts Nutt. 


woods near Huntsville, May 24, 1882, Mohr (M) ; near Huntsville, May, 1892, Mohr 
2$ (ND) 5 Huntsville, July 1891, ShmeTo (F, M); along limestone rocks on slope of 
plateau southeast of Woodland Mills, May 19,1934, Earper $230 (M, ND); Tusca¬ 
loosa, May 22, 1926, Wheeler $58 (F). 

Tennessee: Cumberland Mt. at Cowan, May 8, 1898, JSggert (M). 

Missouri: glades, Pontiac, Sept. 20, 1929, Kellogg 15221 (M); Tecumsdi, Oct. 
7, 1927, FcHmer $2914 (M); rocky slopes, bald knobs, ^'Bald Jesse,'' Gainesville, 
June 26,1928, FaZmer $4732 (M); along rocky river bluffs, Pontiac, June 27, 1928, 
Falmer $479$ (M); top of limestone bluffs along Pomme de Terre Eiver, % mile 
north of Bums, July 17, 1934, SteyermarJs 18595 (M ); high bluffs of White Biver, 

* In the citation of specimens, the geographic arrangement is north to south and 
east to west: Canada, United States, Mexico, Central America, West Indies, and 
South America. In the various states the collections are grouped by counties; 
however, the county names are omitted here to conserve space. 
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June 4, 1914, Palmer 6866 (P, M) j rocky banks and bluffs, Boark, Sept. 28, 1920, 
Palmer 191819 (M); vooded lower slopes of *'Bald Joe,'' April 30, 1924, Palmer 
24612 (M) ; common on bluffs, Swan, June 6,1898, BusJi 64 (F, M, ND) ; common 
on bluffs. Swan, June 2, 1899, Bush SI (M, ND) j common on rocky bluffs, Forsyth, 
June 10, 1899, Bush BO (M); bluffs of White Bivefr, Branson, Oct. 23, 1913, 
Palmer 4710, 4728, rocky bluffs, Branson, Sept. 29, 1920, Palmer 1926$ (M) j rocky 
bluffs and ledges, hollows between bald knobs, Melva, Sept. 17, 1924, Palmer 26187 
(M); along high rocky bluffs of Long Creek, near Oasis, June 3,1931, Palmer $9432 
(F, M); Taney Co., Sept. 1936, Sayres (M); Swan Creek bluffs, Forsyth, Aug. 7, 
1897, Trelease 267 (M); Swan, Aug. 6, 1897, Trelease 268 (M); club house, White 
River, 12 miles from Forsyth, May 1906, Widemam (M). 

Abkansas : Norfolk, May 21, 1927, Bemaree $040 (M); rocky bluffs. Cotter, 
June 14,1914, Palmer 6971 (M); rooky bluffs of White Eiver, Cotter, July 24,1916, 
Palmer 10666 (M); bluffs at Van Buren, April 5, 1929, Bemaree 6406 (F); rocky 
bluffs of Buffalo River, Jasper, May 8, 1925, Palmer 27086 (M). 

Oklahoma: [wooded calcareous banka on Grand River, a tributary of the Ar¬ 
kansas], Arkansas," Kuttcdl (PA type ); along rocky ravines, west side of Rich 
Mountains, near Page, April 14, 1929, Palmer 8$$1$ (M). 

Texas: rocky woods. Banders Pass, 1884, B&oerehm 164$ (M); Spanish Pass, 
July 6, 1911, Clemens (M) \ rocky hillsides, Spanish Pass, May 23, 1916, Palmer 
9866 (M); Kerrville, July 1909, Maolcensen 8 (F). 

Metopixtm P. Bro'vme 

Metopium P. Browne, Hist. J amaica, p. 177. 1756; Engler in 
DC., Monogr. Phaner. 4: 367. 1883; Engler in Engl. & Prantl, 
Nat. Pflanzenfam. 3®: 167. 1892; Urban, Bot. Jahrb. 21: 612. 
1896; Small, FI. Southeast. D. S., p. 726. 1903; Urban, Symb. 
Antil. 6: 403. 1908; Small, PI. Miami, p. 112. 1913; Sargent, 
Manual, ed. 2, p. 668. 1922; Standi., Contr. U. S. Nat. Herb. 
[Trees & Shrubs Mez.] 23 : 664. 1923; Small, Man. Southeast. 
FI., p. 808.1933. 

Cotinus M. Gk>mez de la Maza, El Prog. Med. (Havana) 8: 
50. 1896, in part, non Mill., Gard. Diet., abrdg. ed. 4. 1754. 

Rhus Willd., Sp. PI. 1: 1477. 1798, in part; DC., Prodr. 2: 
67. 1825, sect. Metopium; G. Don, Gen. Hist. Diehl. PI. 2: 69. 
1832, sect. Metopium ; A. Rich, in Sagra, Hist. Cuba, Bot: 381. 
1839; Endl., Gen. PL, p. 1131. 1840, sect. Metopium ; Bnch. Bot., 
p. 599. 1841, sect. Metopium ; Nutt., N. Am. Sylva 2: 120. 1849, 
in part; Griseb., Cat. PL Cub., p. 67. 1866, in part; Sargent, 
Sylva 3: 13. 1892, iu part; Gray, Syn. PL N. Am. 1: 382. 1897, 
sect. Metopium. 
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Deciduous trees with flaky bark. Leaves alternate, impari- 
pinnate with 1—7 leaflets, more or less persistent. Leaflets cori¬ 
aceous or subcoriaceous, glabrous, with more or less whitened 
subrevolute margins, veins often whitened, prominent be¬ 
low or above and below; rachis almost terete. Flowers po- 
lygamo-dioecious or perfect, in loose ascending panicles in the 
avils of the deciduous leaves. Calyx 5-lobed, persistent, ciliate- 



Pig. 5. The geographic dietribatioa of the epeeiee of l£etopiim. 


margined. Petals 5, ascending, glabrous. Ovary 1-eeUed, ses¬ 
sile on the disk; style terminal; stigma slightly 3-lobed. 
Drupes usually elongated, epicarp glabrous, shining; meso- 
carp thick; fruit coats permanently united; seed chartaceous, 
diamond-shaped, flattened, smooth. 

Florida, West Indies, and Central America. Berry describes 
a fossil species from the Wilcox (Lower Eocene) of Teimessee, 
Mississippi, and Texas. 

Type species: Bletopinm Brownei (Jacq.) TJrb., Symb. 
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Antil. 6: 402. 1908 (Terebmfhus Brownei Jacq., Enum. Syst. 
PL Carib., p. 18. 1760). 

SET TO THE SPECIES 

Braxushes slender; leaflets lanceolate...I. M, venosim 

Branches coarse; leaflets deltoid to ovate. 

Leaflets deltoid to ovate-elliptical, distinctly revolnte, mostly not nndnlate 
in desiccation; calyx-lobes imbricated in the bud; anthers shorter than 
fllaments; Plorida, the Bahamas, Porto Bico to Cuba.Jf. toxiferum 

Leaflets ovate or oval, slightly revolnte, nsnally nndnlate in desiccation; 
calyx-lobes not imbricated in the bnd; anthers longer than fllaments; 

Cuba to Central America. S, M. Brownei 

1. Metopimn Tenostun (Griseb.) Engler in DC., Monogr. 
Phaner. 4: 367. 1883. PI. 17, fig. 1. 

Rhus venosa Griseb., Cat. PI. Cnb., p. 67. 1866. 

A slender bnsb or small tree, 2-4 m. tall; branches slender; 
leaves 5-7-foliolate, 15-20 cm. long, rachis segments 1.5-3 cm. 
long; leaflets lanceolate, 3.5-7.5 cm. long, 0.75-2.5 cm. broad, 
smooth, shining above, subcoriaceous, veins reticulate, promi¬ 
nent above and below, margins slightly whitened, slightly revo- 
lute, not undulate iu desiccation, apex acuminate, base cuneate 
and decurrent on the petiolule, lateral petiolules 0-9 mm. long; 
petioles slender; panicles axillary above the leaves, lax- 
flowered, glabrous, peduncles and pedicels slender; calyx-lobes 
half orbicular, some imbricate in the bud; stamens with slender 
filaments longer than the oval anthers. 

A very distinct, but little-collected species of restricted range 
in eastern Cuba. 

WEST INDIES: 

Cuba; obientb; Baracoa, 1914, Bhmm SS13 (NT); alt 500 m., Alto de la Mesa 
de Prada, sonthem Baracoa region, July 17-Aug. 4, 1924, Leon 1180S (NY); Cayo 
Grande, Canete, Baracoa, Sept 4,1907, Boig 118 (NY); dry rocky hillside. Serpen¬ 
tine Formation, alt. 400-500 m.. Sierra Nipe, along the trail Piedra Corda to Wood- 
fred, Dec. 13,1909, Shafer 8168 (NY, US); alt. 100-200 ft, trail, Bio Yamanigney 
to Camp Toa, Feb. 22-26, 1910, Shafer 4198 (F, NY, US); dry serpentine thickets, 
Baracoa to Florida, March 15, 1910, Shafer 4S8S (F, NY, M photo., US); dry 
serpentine hill, Loma Santa Teresa, near El Ynngne, Oriente, Dec. 2,1910, Shafer 
7787 (NT, US); Moa Bay, east of Bio Moa, Jan. 2-3,1911, Shafer 8806 (NY, US); 
Loma del Pinal Mayavi, Cochillas de Baracoa, May 14, colL of 1360-1864, Wright 
2888 (G, NY, M, cotypes). 
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2. Motopium tozifenun (L.) Krug & Urb., Bot. Jahrb. 21: 
612. 1896. 

Metopium lAmiaei Engler in DC., Monogr. Phaner. 4: 

367. 1883, in part. 

M. Linnaei var. Oxymetopium Engler in DC., ibid. 4: 368. 

1883. 

M. Metopium Small, FI. Southeast. TJ. S., p. 726.1903. 

Amyris toxifera L., Syst. Nat., ed. 10. 2: 1000. 1759. 

Persea alpigem Spreng. in L., Syst. Veg., ed. 16. 2: 268. 

1825, excl. syn. 

Rhus metopium A. Rich, in Sagra, Hist. Cuba, Bot. 381. 

1839; ibid. 10: 157. 1845, excl. syn. 

B. Oxymetopium Griseb., Cat. PI. Cub., p. 67. 1866. 

A low tree about 3-7 m. tall; branches medium-heavy; leaves 
1-7-foliolate, 12-25 cm. long, 4-5 cm. between leaflets, raehis 
coarse; leaflets deltoid to ovate-elliptical or orbicular, oval or 
lanceolate-deltoid, 3.5-8 cm. long, 2.5-6 cm. broad, smooth, 
shining above, coriaceous to heavy-coriaceous, veins reticulate, 
prominent above and below, or prominent only below, margins 
distinctly whitened and strongly revolute, slightly or not at all 
imdulate in desiccation, apex acuminate or abruptly acuminate, 
rarely obtuse, base retuso, truncate or obtuse, rarely slightly 
decurrent, and rarely unequal; lateral petiolules ^22 m-m. 
long, medium-heavy; flowers with calyx-lobes obscurely imbri¬ 
cated in the bud; calyx-lobes half orbicular; stamens with fila¬ 
ments longer than the oval anthers; fmit dull, about 10 Tum- 
long, 6 mm. broad; petioles coarse; panicles somewhat diffuse, 
erect, with coarse peduncles and pedicels. 

A comparatively widespread species of the noi'thern part of 
the West Indian region. It varies within comparatively nar¬ 
row limits, but the specimens from the Bahamas tend to have 
somewhat thicker leaflets, which ai’e smooth and shining above, 
and the fruits are somewhat shorter than the average of the 
species. 

Distnbution; Sloiida, the Bahamas, Porto Eieo to Cuba (fig. 5). 

UNITED STATES: 

PiOBmA: pine lands, near Camp Jackson, March 26, 1904, BriUon til (E); 
Miami, Nov. 1908, Carter &maU ItSi (E) j Brickell Hammock, April 30, 
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1930; Duckett (M); in tropical hammock; Brickell Hammock; Miami; May 9; 1933; 
Duckett SSO (ND); Miami; May-July, 1877, Gather (F); Homestead, March 12, 
1930, Moldenke 778a (M); Biscayne Bay, 1874, FaHmer 97 (F, M); 10 miles south¬ 
west of Eoyal Palm Hammock, l^erglades, May 22, 1925, FaVmer 87S0S (M); be¬ 
tween Oatler and Longview Camp, Nov. 9-12, 1903, 8maU 4" Carter (F) ; Biscayne, 
Jan. 1, 1896, Wehher 869 (F); Elliott^s Key, Jan. 4, 1896, Wehher SS9 (M); 
Miami, 1904, Westgate (F); Planters, April 1903, Eitchcodk (F); Bahia Honda 
Key, Chapman 38 (F); coral soil in forests, Bahia Honda Key, May, Curtiss 448 
(F, M) ; thickets at base of old lighthouse, July 16, 1895, Curtiss 5477 (M); Key- 
Largo, April 27,1896, Curtiss 5638 (M); Key West, March 28-30, 1906, Eitohooch 
(F); near south beach, Key West, Feb. 28-Mareh 9, 1904, Lansing 8080 (F); No 
Name Key, May 1891, Simpson 837 (F); Palm Beach Co., Dec. 26, 1895-Jan. 11, 
1896, Eitchoook 389, 330 (F). 

WEST INDIES: 

Anguilla Isles; Salt Key Banks at the south end, May 15-16, 1909, Wilson 
8034 (F, M, NY). 

Bahama Islands; Port Home, Nov, 20, 1890, Eitohoook (M); west of Spring 
Point, Acklin Island, Dec. 21, 1906-Jan, 6, 1906, Brace 4500 (F, NY); Mangrove 
Cay, Andros Island, Aug. 18-Sept. 10, 1906, Brace 4962 (F, US) j Conch Sound, 
Andros Island, May 8, 1890, Northrop 558 (F); coppice. Smith HiU, Long Bay 
Cays Section, Andros Island, Jan. 23-24, 1910, SmaU 4 Carter 8678 (F, NY, US); 
Crooked Island, Nov. 1890, Eitchcodk (M); low scrub lands, Jacksonville and 
vicinity, East Caicos, Feb. 26 and 27, 1911, MCXspaugh 9110 (F, NY ); Fortune 
Island, Feb. 4, 1888, Bggers (US) •, Fortune Key, Nov. 1890, Eitchcodk (M); For¬ 
tune Key, -winter 1890-1891, Bothrodk 518 (F); Oheroki Sound, Great Abaco Island, 
Dec. 30, 1904, Brace 1976 (NY ); coastal coppice, Finders Point, Great Bahama 
Island, Feb. 5-13, 1905, Britton 4 MUlspaugh 8514 (F, NY) j Great Inagua, Dec. 4, 
1890, Eitchcook (M) \ salt pond hill. Great Inagua, Oct. 12, 1904, Nash 4 Taylor 
969 (F, NY); Blakesville, Great Inagua, Oct. 18, 1904, Nash 4 Taylor 1186 (F, 
NY) ; white lands, salt pond hill to salt ponds, Great Inagua, Oct. 26,1904, Nash 4 
Taylor 1387 (F, NY); Matthew Farm to Homer Savannah, Great Inagua Island, 
Nov. 4, 1904, Nash 4 Taylor 1484 (NY); west end, Little Inagua, Dec. 21,1907, 
Wilson 7774 (F, NY) ; Abraham Bay and vicinity, Mariquana, Dec. 6-8, 1907, Wil¬ 
son 7508 (F, NY) *, near Nassau, New Province Island, May 23,1903, Curtiss 33 (M, 
OS ); Nassau, New Providence Island, Nov, 1890, Eitchcook (M); pine barrens, 
Providence, April 7,1904, MiXlspaugh 8056 (F) ,• soldier's road, near Blue Hill road 
(pine region), about 3 miles south of Nassau, New Providence Island, March 19, 
1905, Wight 880 (F, NY) j vicinity of Groutstown, New Providence Island, May 28- 
29,1909, Wilson 8287 (F, NY); North Caicos, Kew and vicinity, Caicos Islands, Dec. 
18, 1907, Wilson 7747 (F, NY). 

Cuba: 1860-1864, WHght 8287 (M cotype of Bhus Oxymeiopium Griseb.); 
Wright 2289 in part (US)? camaqubt; savanna north of La Gloria, Feb. 9,1909, 
Shafer 887 (F, US); Cayo Guajaba, March 7, 1909, Shafer 671 (F, US) ,• Punta 
Guajaba, Cayo Guajaba, Oct. 8, 1909, Shafer 8431 (F, US); western part of Cayo 
Cruz, Oct. 28, 1909, Shafer 8807 (F, US); santa claba; Milpa, Cienfuegos Bay, 
April 20, 1930, Jack 7985 (F). 

Dominioah Eepublio ; San Gabriel Island, west of San Lorenzo, April 5-10,1921, 
Ahhott 1851 (US); rocky coast 3-4 miles west of San Lorenzo Bay, south coast of 



tVOL. 24 

308 ANNALS OP IHE MISSOTTEI BOTANICAL GAEDBN 

H«Tn a.n4 Bay, sea-lsT^, April 6—10,1921, AVbott 1IS71 (TTS); District HonoUn, near 
Los JimqnitOB, alt. 350 m.. May 5,1931, Valeur 860 (M), July 22, 1931, 698 (P, M). 

Haiti: Port de Paix, Ekm<m S6U (US); Port do Paix, Dec. 25, 1928, Leon¬ 
ard 11198 (M, US) ; Port de Paix, Jan. 25, 1929, Leonard 18888 (M, US); moun¬ 
tain trail, mountains south of Jean Babel, Peb. 9,1929, Leonard 1808S (US); near 
Bombardopolis, alt 610 m., Peb. 21, 1929, Leonard 18874 (US); near Basse Terre, 
Tortue Island, March 22, 1929, Leonard 18966 (US); arid coral rocks, near Basse 
Terre, Tortue Island, Leonard 14074 (US); near Bassin Bleu, alt. 630-1500 m., 
April lA-19, 1929, Leonard 14866 (US); near La Vallfie, Tortue Island, May 4-10, 
1929, Leonard 15888 (US) j dry coastal thickets east of Port de Paix, May 18,1929, 
Leonard 15660 (US). 

POKTO Eico: Salinas de Cobo-Eojo, Peb. 17, 1886, Sintenis 588 (US); Tenuelas 
in Monte Vi, July 8,1886, SintetUa 4800 (P, M, US). 

3. Metopium Brownei (Jacq.) Urb., Symb. Antil. 5: 402. 
1908. 

Metopium Linnaei Engler in DC., Monogr. Phaner. 4: 367. 
1883, in part. 

M. Brownei var. hrachycarpum TJrb., Symb. Antil. 5: 403. 
1908. 

Cotinus Metopium M. Gomez de la Maza, El Prog. Med. 
(Havana) 8: 50. 1896. 

Rhus Metopium L., Syst. Nat., ed. 10. 2: 964. 1759; Faw¬ 
cett & Bendle, FI. Jamaica 5: 9. 1926; Brissean-Mirbel 
& Jolyclerc, Hist. Nat. PL 17: 177. 1806, as r. me- 
thopium. 

R. quinquefolia Stokes, Bot. Mat. Med. 2: 161. 1812. 

R. metopia St. Lag., Ann. Soc. Bot. Lyon 7: 133. 1880. 

TereMnthus Brownei Jacq., Emim. Syst. PI. Carib., p. 18. 
1760, as T. Brovvnii. 

Tree 5-25 m. taU; branches medium in size; leaves 5-7-foli- 
olate, 18-30 cm. long, 3-5 cm. between leaflets, raebis slender; 
leaflets ovate, oval, or very rarely slightly obovate, 5-11 cm. 
long, 2.5-6.5 cm. broad, somewhat shining above, thin, cori¬ 
aceous, veins reticulate, prominent above and below, margins 
somewhat whitened, very slightly revolute, usually undulate in 
desiccation, apex abruptly acuminate or obtuse or very rarely 
slightly emarginate or obcordate, base truncate, obtuse, or 
exmeate, often unequal and decurrent on the petiolule; peti- 
olules 5-16 mm. long, slender; calyx-lobes hemispherical, not 
imbricated in the bud; stamens with lanceolate anthers much 
exceeding the short filaments; fruit shining, about 1.5 cm. long. 
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half as broad; petioles slender; panicles diffuse, lax, spread¬ 
ing, with slender peduncles and pedicels. 

A comparatively widespread species whose range extends 
from Cuba to Jamaica and Central America. The specimens 
from Jamaica often have thinner and more orbicular leaflets 
than is typical for the species as a whole. G-aumer reports that 
this tree furnishes the most beautiful of all the varieties of 
rosewood—difficult to work and poisonous to the workmen. 
While this species and Metopium, tomferum are very similar in 
general aspect, they seem to be quite distinct. 

Distribution: Haiti and Cuba to Jamaica, Curasao, and in Central America 
(fig. 5). 

MEXICO; 

Yucatan: Izamal, Oaumer 601 (F, M); Laguna de Chiehankanab, Gamier 
1867 (F, M); between Sisal and Progreso, March, 1916, Gaumer 8$£8S (F, M ); 
1917-1921, Goimer 83974 (F); April 1917, Gmmer # Sons 83674 (F, M ); Mm- 
paughSS (F). 

CENTEAL AMERICA; 

Guatemala: pet4n; in Bajo Bazactun, April 22, 1931, Bwrtlett 1869S (M); 
Remate, Lake Pet4n, March 25, 1933, LundeU 8080 (F); Sabana San Francisco, 
La Libertad, April 4, 1933, Lundell 843$ (F); La Libertad, April 28,1933, LundeU 
306$, and May 31,1933, 3534 (F); Municipio de San Jos5, April 14,1933, Facheoo 
1483 (F). 

Bbitish Hondubas : Maskall, April 23, 1934, Gentle 1818 (F, M); Maskall pine 
ridge, July 26, 1934, Gentle 1338 (M); coastal region. Honey Gamp, Oct. 14, 1929, 
LundeU 398 (F) ,* near Honey Camp, 1930, Meyer 176 (F) ,* Belize district: Mana¬ 
tee pine ridge, 1931-1932, Gentle 108 (F); southern district: All Pines, July 10, 
Sohipp 340 (F, M). 

WEST INDIES: 

Cuba; eastern Cuba, 1860-1864, Wright 8889 (M)j oriente; in sylva, Aug. 3, 
1915, Ehman 6897 (F )} limestone hills, south of Holquin, April 11, 1909, Shafer 
1317 (US); PINAR DEL RIO: Las Martinas to the Coast, Dee. 19, 1911, Shafer 
11180 (M, US) j Wright 8889 in part (US), 

CuBAgAO: jagged limestone, St. Peter, March 20-27, 1913, Britton 4" Shafer 
3080 (US); on Tafelberg, Feb, 27,1917, Curran 4 Eaman 148 (US). 

Dominican Republic: barabona: Sept. 23, 1926, ETman 7068 (US); Hoya de 
Enriquillo, Jimani, at Laguna del Fondo, April 4, 1928, Elman 9867 (US); May 
1910, Euertes 38 (F, M, US). 

Haiti; Oarrefour-Fouch4 to Trouin, April 16, 1926, Elman 6869 (US); near 
P4tion7ille, alt. 350 m., June 15-28, 1920, Leonard 11933 (US). 

Jamaica: Norbrook, June 3, 1895, Campbell 3733, and Feb. 28, 1896, 6196 (F); 
Long Mountain, March 9, 1900, Harris (F); Watson’s Mill, Manchester, May 1, 
1896, Harris 6416 (F); Great Goat Island, April 19, 1906, Harris 9884 (F, US) ; 
lititz Savanna, Oct. 7,1914, Harris 11766 (F, M, US); Pigeon Island, 10 miles off 
Old Harbor Bay, April 6-7,1920, Maxon # KUlip 1677 (F, US). 
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Actinoohbita Barkley 

ActinocheitaBarkl., Ann. Mo. Bot. G-ard. 24: 2. 1937. 

Bhus DC., Prodr. 2: 67. 1825, in part; Turcz., Bull. Soe. Nat. 
Moscou 31: 469. 1858, in part; A. DC., Calq. Dess. FI. Mex. 
Moc. & Sesse, 1 . 189. 1874, in part; Hemsl., Biol. Cent.-Am. Bot. 
1: 217, 218. 1880, in part; Engler in DC., Monogr. Pkaner. 4: 
383. 1883, in part; Sesse & Moe., PI. Nov. Esp., p. 47. 1887, in 
part; ed. 2, p. 44.1893, in part; Standi., Contr. U. S. Nat. Herb. 
[Trees & Shrubs Mex.] 23: 665. 1923, in part. 

Toaicodendron Kuntze, Eev. Gen. PI., pt. 1, p. 153. 1891, in 
part. 

Deciduous trees with few staghorn-like, ash-gray branches. 
Leaves alternate, imparipinnate, more or less persistent, clus¬ 
tered near the apex of the branches; leaflets many, densely 
pubescent, rugose; raehis not winged. Bracts of the inflores¬ 
cence lanceolate, deciduous. Flowers polygamo-dioecious, in 
ascending panicles in the axils of the leaves, appearing with the 
leaves. Petals and sepals 5, spreading. Ovary 1-celled, raised 
upon a column formed by the disk and partly adherent to it; 
style 3-branohed, terminal. Drupe almost symmetrical, clothed 
with long, soft, reddish hairs. 

Type species: Actiuocheita filidua (DC.) Barkl. (Rhus Fi- 
Ucma DC., Prodr. 2: 67. 1825). 

The seldom-collected, single species, of which this genus is 
composed, while resembling several members of the Ehus-com- 
plex in various features, is quite distinctive in its general 
aspect and morphology. It resembles Sumac in its staghorn- 
like stems and deciduous leaves which are imparipinnately 
compound with many leaflets, but the leaves are more densely 
clustered near the apex and the leaflets are peculiarly rugose 
and crenate-lobed. The inflorescence is ax^ary, composing 
an open compound leafy panicle, also unlike that of Sumac, 
where it is a dense terminal thyrsus. The situation of the 
ovary on a column is vaguely suggestive of the condition in 
Anacardium, but in the Ehus-complex it is found only in Acti- 
nocheita. Glabrous, short-pubescent, and glandular-pubes¬ 
cent fruits are found in the complex, but in no other genus do 
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long, silky, simple hairs occur. It has been reported as poison 
to the touch. 

1. Actinocheita fllicina (BO.) Barkl., Ann. Mo. Bot. Gard. 
24: 2. 1937. PI. 17, fig. 2. 

Rhus Filicina DC., Prodr. 2: 67. 1825; A. DC., Calq. Dess. 
FI. Mex. Moc. & Sess4. pi. 189. 1874; Hemsl., Biol. Oent.- 
Am. Bot. 1: 217. 1880. 

jf?. potentillaefolia Turez., Bull. Soc. Nat. Moscou 31: 469. 
1858; Hemsl., Biol. Cent.-Am. Bot. 1: 218. 1880; ibid. 
4: 21. 1886, in note; Engler in DC., Monogr. Phaner. 
4: 383. 1883; Standi., Contr. U. S. Nat. Herb. [Trees & 
Shrubs Mex.] 23: 669. 1923. 

R. Tetlatziam Sesse & Moo., Pi. Nov. Esp., p. 47. 1887; ed. 
2,p.44. 1893. 

Bur sera bipinmta (Schlecht.) Engler in DO., Monogr. 
Phaner. 4: 49. 1883, in part, as to Rhus filicina in syn.; 
Hemsl., Biol. Cent.-Am. Bot. 4: 19. 1886, in part, as to 
Rhus filicina in syn. 

Toxicodendron potentillifolkm Kuntze, Eev. Gen. PL, pt. 
l,p. 154. 1891. 

Shrubs and small trees to 5 m. in height, with few staghorn¬ 
like branches covered with tuberculate leaf scars; branches 
ash-gray, glabrous below and densely pubescent at the apex, 
nude at base and clothed heavily near the summit with leaves; 
leaves alternate, rugose, imparipiimate, 9-33 cm. long, decidu¬ 
ous ; leaflets 13-29, sessile, broadly linear, to 6 cm. long, some¬ 
times as small as 0.5 cm., hoary-tomentose, lighter below, with 
revolute margins, lobes crenate, usually cristate-pointed, apex 
more or less acute, base truncate; rachis naked, densely pubes¬ 
cent; flowers polygamo-dioedous, disposed in ascending pan¬ 
icles half as long as the subtending leaves and appearing with 
them; bracts linear to subrotunc^ persistent, pilose-hirsute; 
sepals 5, deltoid-lanceolate, densely pubescent; stamens with 
thickened filaments longer than the ovoid anthers; pistil with 
3 short styles, ovary on a torus formed by the disk, 1-celled, 
ovule anatropous; drupe almost symmetrical, villous, diothed 
with long, soft, violet-red hairs. 
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Type specimen: In all probability the original material on 
which this species was founded no longer exists; but the species 
is based primarily on plate 189 of ‘Caique des Dessins de la 
Flora du Mexique, de Mocino and Sesse,’ 1874, and is typified 
hj Pringle 4752, which is represented in the larger herbaria of 
.^nerica and Europe. 

Distribution: Puebla, Guerrero, and Oaxaca, Mexico (fig. 6 ). 

MEXICO: coll, of 1791, RaerCke 1B03 (P). 

Gxjekrebo: Acuitlapan, 1900 m., Oct. 1935, Abbott 11 (G); mountains above 
Iguala, Oct. 4, 1900, Trimgle 9164 (P, G, M). 



Pig. 6 . Portion of Mexico, lowing the geographic distribution of Aeti/iioohevta 
filidna (DO.) Barkl. 

Oaxaca: Cafion del Toxuellin, Estacion de Almoloyas, Sept. 29, 1907, Covaatti 
S019 (P, NT); District of Nochixtlan, Ouesta de Henuadilla, Coneatti 4247 (US) ; 
Cuesta de Nochixtlan, alt. 2000 m., May 1899, Gongalesf f ConeatU $S7 (G) ; six 
miles above Dominguillo, Oct 3, 1893, Nelson 1593 (US), and Oct. 30, 1894, 1825 
(G, US, NY) j limestone ledges, Tomellin Cafion, July 31, 1894, Pringle 4752 (B, 
Calif, P, G, M, NT, PA, US); Nov. 27, 1896, Seler 1419 (G, NY) 5 Rio Seco, Necal- 
tepec, alt 3100 ft. Sept 21,1895, Smith 777 (G). 

Ptobbla: T^uacan, June 1905, Pwrpus 1236 (Calif, P, G, M, NY ); Tlacuilotepec, 
May 1909, Pwrpus 4065, in part (P, G, M, NY); Tehuacan, Sept 1911, Purpus 
5702 (Calif, M); Tdiuacan, Aug. 1905, Bose, Sough # Pamter 9967 (G, NY, US). 


Ehtts [Toum.] L., emend. Moench 

Rhus Toum., Inst. Eei Herb., p. 611. 1700; L., Sp. PI. 1: 265. 
1753, in part, as to species 1,2,3, and 5; Gen. PL, ed. 5, p. 129. 
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1754, excl. Tomcodendron and Gotims Toum.; Moenoh, Meth., 
p. 72. 1794; Jaeq.,Pl. Ear. Hort. Sehoenb. 3: 50. 1798, in part; 
Willd., Sp. PI. 1 : 1477. 1798, in part; Brissean-Mirbel & Joly- 
olerc, Hist. Nat. PI. 17 : 176. 1806, as rhus in part; DC., Cat. 
PI. Hort. Bot. Monsp., p. 55. 1813, in part; DC., Prodr. 2 : 67. 
1825, sect. Sumac in part; Hook., PL, Bor .-Am. 1 : 126. 1830, 
sect. Sumac in part; Endl., Gen. PL, p. 1131. 1840, sect. Sumac, 
Rhus; Encb. Bot., p. 599. 1841, sect. Sumac, Rhus; Walp., Eep. 
Bot. Syst. 1 : 551. 1842, in part; Gray, Gen. PL U. S. 2 : 157. 
1846, in part; Manual, p. 78. 1848, sect. Sumac in part; Griseb., 
Cat. PL Cub., p. 67. 1866, in part; Engler, Bot. Jahrb. 1 : 379. 
1881, sect. Teichocaepae ; Engler iu DC., Monogr. Phaner. 4: 
376. 1883, sect. Teichooabpae excl. R. trichocarpa & R. poten- 
tillaefolia; Gray (Wats. & Coult.), Manual, ed. 6, p. 118. 1889, 
sect. Sumac ; Dippel, Handb. Laubholzk. 2 : 376. 1892, in pail;; 
Engler in Engl. & Prantl, Nat. Pflanzenf am. : 168. 1892, sect. 
TBicHocAaPAEexcl.B. tricliocarpa; Sargent, Sylva 3: 13. 1892, 
in part; Koehne, Deutsche DendroL, p. 359. 1893, sect. Teicho- 
CAEPAE; Gray, Syn. FI. N. Am. 1 : 383. 1897, sect. Ehus in part 
as to Sumac; Britton, Manual, p. 600. 1901, in part; Piper, 
Contr. TJ. S. Nat. Herb. [PL Wash.] 11 : 383. 1906, in part; 
Coult. & Nels., Nev Man. Cent. Eocky Mts., p. 312. 1909, in 
part; Britt. & Brown, Ulustr. PL, ed. 2. 2: 481. 1913; Small, 
PL Miami, p. 112. 1913; Woot. & Standi., Contr. U. S. Nat. 
Herb. [PL N. Mex.] 19 : 408. 1915; Eydb., PL Eocky Mts. & 
Adj. Plaius, p. 550. 1917, and ed. 2. 1922; Key Eocky Mt. PI., 
p. 152. 1919; Sargent, Manual, ed. 2. p. 660. 1922, in part; 
Standi., Contr. TJ. S. Nat. Herb. [Trees & Shrubs Mex.] 23 : 
665. 1923, in part; Bailey, Man. Cult. PL, p. 461. 1924; Jepson, 
Man. PL PL Calif., p. 607. 1925, in part; Tidestr., Contr. TJ. S. 
Nat. Herb. [PL Utah. & Nev.] 26 : 347. 1925, in part; Eehder, 
Man. Cult. Trees & Shrubs, p. 536. 1927, sects. Sumac and Lo- 
badium; SchafPn., Manual Ohio, p. 347. 1928; Eydb., PL Prair. 
& Plains, p. 526. 1932; Small, Manual Soutlieast. FI., p. 809. 
1933; Munz, Manual S. Calif. Bot., p. 292. 1935, in part; Jep¬ 
son, PL Calif. 2 : 444. 1936, in part; Stem. & Myers, Okla. PL, 
p. 296. 1937. 
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Gotinus M. Gomez de la Maza, El. Prog. Med. (Havana) 8: 
50. 1896, in part, non Mill. Gard. Diet., abrdg. ed. 4. 1754. 

Lobadium Eaf., Am. Month. Mag., p. 357. 1819; Jour. Phys. 
89: 98. 1819. 

NeostypJwnia Shafer in Britt., N. Am. Trees, p. 612. 1908; 
Abrams, Bull. N. Y. Bot. Gard. 6: 403. 1910; FI. Los Angeles, 
p. 219. 1917. 

Rhoeidium Greene, Leafl. Bot. Obs. & Grit. 1: 143. 1905; 
Woot. & Standi., Contr. U. S. Nat. Herb. [FI. N. Mex.] 19: 408. 
1915. 

Schmaltzia Desv., Jour, de Bot. Appl. 1: 229. 1813; DC. 
Prodr. 2: 72. 1825, as Schmalsia in syn.; Small, FI. Southeast. 
U. S., p. 728. 1903; Greene, Leafl. Bot. Obs. & Crit. 1: 128. 
1905; Abrams, Bull. N. Y. IBot. Gard. 6: 401. 1910; Britt. & 
Brown, Ulustr. FI., ed. 2. 2: 482. 1913. Woot. & Standi., 
Contr. U. S. Nat. Herb. [FI. N. Mex.] 19: 406. 1915; Abrams, 
FI. Los Angeles, p. 219. 1917; Schaffn., Manual Ohio, p. 348. 
1928; Small, Manual Southeast. FI., p. 811. 1933; Stem. & 
Myers, Okla. FI. p. 298. 1937. 

Sfyphonia Nutt, in Torr. & Gray, FI. N. Am. 1: 220. 1838; 
Endl., Gen. PL, p. 1131. 1840; Ench. Bot., p. 599. 1841; Walp., 
Rep. Bot. Syst. 1: 555. 1842; Nutt, N. Am. Sylva 3: 4. 1849; 
Hemsl., Biol. Cent.-Am. Bot. 1: 218. 1880, as Stiphonia. 

Tondcodendron Kuntze, Rev. Gen. PL, pt. 1, p. 153. 1891, in 
part. 

Turpinia Raf., Med. Repos. N. Y. 5: 352. 1808; Desv., Jour, 
de Bot 2: 166. 1809. 

Innocuous, mostly deciduous shrubs and small trees. Leaves 
alternate, simple, temate or imparipinnate, mostly thin, rachis 
terete or winged. Flowers numerous, mostly polygamo- 
dioecious, in terminal thyrsi or in lateral and terminal com¬ 
pound spikes. Bracts of the inflorescence lanceolate or ovate, 
deciduous or persistent. Calyx of 5 sepals, mostly persistent. 
Petals 5, ascending. Ovary 1-celled, sessile on the disk; style 
terminal, 3-parted. Drupes red, about as broad as long, 
slightly compressed, pubescent with glandular hairs, or with 
simple and glandular hairs; mesocarp not ceriferous. 
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North America, Asia, and southern Europe. 

Type species: Ehus Coriaria L., Sp. PI. 1: 265. 1753. 

Khus as here delimited is composed of two very diverse ele¬ 
ments : Sumac having stout branches, thyrsoid inflorescences, 
and intermingled red glandular and red-stained pubescence on 
the fruit-coat; and Schmaltzia having comparatively slender 
branches, spicate inflorescences, and intermingled hyaline and 
red glandular pubescence on the fruit-coat. While these ele¬ 
ments might be almost equally well treated as genera, it seems 
best for the present at least to treat them as subgenera. 

KEY TO SUBGBNEBA 

Flowers in dense terminal thyrsi, appearing after the leaves; bracts linear- 
lanceolate, deciduous, one subtending each flower; bracteoles absent; 
flowers short-pedicellate; fruit with red glandular pubescence and deeply 

red-stained hairs. Sttmao 

Flowers in terminal compound spikes, appearing with or before the leaves; 
bracts deltoid or ovate, persistent, one bract and two bracteoles subtending 
each flower; flowers sessile or rarely short-pedicellate; fruit with red 
glandular pubesconce and hyaline hairs. Sghmaltzta 


Subgenus Sumac (DO.) Schneider 

Sumac DC., Prodr. 2: 67. 1825, as section, in part; Xoehne, 
Deutsche Dendrol. p. 359. 1893, as subsection; Schneid., 
Blustr. Handb. Laubholzk. 2: 153. 1907, as subgenus; Eehder, 
Man. Cult. Trees & Shrubs, p. 537. 1927, as section. 

Trichocarpae Engler, Bot. Jahrb. 1: 379. 1881, as section, 
in part. 

Erect shrubs and small trees with comparatively few stag¬ 
horn-like branches. Leaves alternate, pinnately compound, de¬ 
ciduous ; leaflets sessile; rachis winged or not. Inflorescences 
thyrsoid, mostly teiminal. Flowers numerous, mostly polyg¬ 
amous, pedicellate, each usually subtended by a small thin, 
lanceolate bract. Drupes red; epicarp pubescent with red 
glandular and deeply red-stained hairs. 

North America, Asia, and southern Europe. 

Type species: Rhus Coriaria L., Sp. PI. 1: 265. 1753. 

Sumac is a veiy natural group of shrubs and trees distrib¬ 
uted in Europe, Asia, and North America. 
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KEY TO SPECIES AND VARIETIES 
Eachis winged; leaflets mostly entire. 

Bachis and its wings on at least some of the leaves over 4 cm. broad. 

.I. E. CopaUwa 

Bachis and its wings usually less than 8.5 mm. broad. 

Leaflets ovate-lanceolate, not strongly falcate, 17-27, with leaflets obtuse 

or acute. la. B, Copallina var. leuoaniha 

Leaflets linear-lanceolate, strongly falcate, 13-19, with leaflets acuminate 

. S. B. lanoeolafa 

Bachis not winged (except in B, MicihaussU) ; leaflets mostly toothed. 

Uppermost rachis segment narrowly winged; leaflets ovate, subcordate at 

base. S, B. Miohamxii 

Uppermost rachis segments not winged; leaflets lanceolate, usually sub- 
cuneate at base. 

Twigs and petioles densely villous-pubescent with long spreading hairs. 


Leaflets serrate. 4, B. typhina 

Leaflets laciniate. 4a. B. typhim var. laoMaia 


Twigs and petioles glabrous or pubernlent, not villous-pubescent (or 
sparsely so in E. glabra var. Sandhergii), 

Fruits covered with long red hairs exceeding 1 mm. in length; branches 

at first puberulent.5. E. pul^vinata 

Fruits covered with short red hairs less than .5 mm. in length; branches 
glabrous or sparsely villous-pubescent. 

Fruits covered with very short glandular hairs about .2 mm. in length; 
branches glabrous; leaflets serrate, subentire, or laciniate. 

Leaflets serrate or subentire. 6. E. glabra 

Leaflets laciniate. So. E. glabra var. laovnAata 

Fruits covered with longer hairs, about .5 mm. in length; branches 
glabrous or sparsely villous-pubescent; leaflets serrate or dentate. 
Leaflets mostly 7-13, small, serrate, light green; branches sparsely 

pilose. 6b, B. glabra var. borecUia 

Leaflets mostly 11-17, large, dentate, dark green; braniflies glabrous 
.. E. Ashei 

1. Bhus OopaOlinaL., Sp. PL 1: 266. 1753; Gmel. in L., Syst. 
Nat., ed. 13. 3: 1615. 1793, as R. coralUna. 

RJms copallina var. latifolia forma latialata Engler in 
DO., Monogr. Phaner. 4: 384. 1883. 

R. copallina var. extensa Sprenger, Mitt. Dentsch Dendr. 
aes.forl907,p.67. 1907. 

R. copaUina var. arborescens Demeker, ibid, for 1909, p. 
325. 1909. 

R, copaUma var. saUcifolia Demeker, ibid. 

R. copallina var. nesophUa House, Btdl. N. T. State Mns., 
Nos. 243-244 : 55. 1923. 
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R. copalUna forma crispa Farwell, Papers Mich. Acad, 
Sci. 1: 95. 1923. 

B. pistacMaefolia Salisb., Prodr., p. 169. 1796, 

B. lentiscifolia Stokes, Bot. Mat. Med. 2: 164. 1812. 

Sckmaltzia copalUna Small, FI. Southeast. TJ. S., pp. 728, 
1334. 1903. 

TocUcodendron copalUnum Kuntze, Rev. Gen. PL, pt. 1, 
p. 153. 1891. 

T. copalUnum var. latifoUum Knntze, ibid., p. 154. 

Large shrubs Avith comparatively slender branches; older 
branches with numerous conspicuous lenticels, glabrate, the 
new branches villous-tomentose, buds tan, lanuginose; leaves 
compound; leaflets 7-17, lanceolate-elliptic or lanceolate-ovate, 
thin, subrevolute, green, glabrous or sparsely pilose and shin¬ 
ing above, somewhat lighter, dull, pilose and glandular-hairy 
beneath, entire or subserrate-margined, lateral leaflets sessile, 
2.5-8.5 cm. long, 1.4-2.8 cm. broad, at apex acute or less often 
acuminate (or those of uppermost and lowermost leaves obtuse 
or mucronate), base usually somewhat unequally cuneate, less 
often unequal and rounded, terminal leaflets sessile or long- 
petiolulate, 4.5-8 cm. long, 1.5-3 cm. broad, lanceolate-ovate at 
apex, obtuse or subcuneate at base; terminal petiolule 0-1.5 cm. 
long, broadly winged, rachis segments about 1.5-2.5 cm. long, 
winged, the uppermost broadly so, petioles 3-6 cm. long; in¬ 
florescence a large terminal thyrsus about 12 cm. long, 10 cm. 
broad, bracts lanceolate, 0.5-1.5 mm. long, 0.2-0.6 mm. broad, 
rounded at the apex, pilose on the outer surface and very 
sparsely pilose within with simple hairs, ciliate with simple 
hairs, deciduous; flowers many, pedicels about 1.7 mm. long, 
each flower subtended by a single bract; sepals deltoid, sub¬ 
acute, 1.2 mm. long, 1.1 mm. broad, pilose on tiie outer surface 
and glabrous on the inner, ciliate with simple and glandular 
hairs, persistent; petals greenish-white in the dried state, 
about 2-2.5 mm. long, 1-1.2 mm. broad, glabrous on the outer 
surface, a few hairs on the inner, ciliate with simple and glan¬ 
dular hairs, deciduous; fllaments longer than the sepals, 
anthers lanceolate, 1.2-2 mm. long, 0.8 mm. broad; stigmas 3, 
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styles 3; fruit 4 mm. long and 4 mm. broad, somewhat flattened, 
red, pilose, and with red glandular hairs; seed 2.5 mm. long, 
2.5 mm. broad, smooth or somewhat roughened, usually larger 
at one end. 

Rhus Copallina is a widespread species of eastern North 
America. Typically it has broadly winged rachis, few-foliolate 



Pig. 7, The geographic distribatioa. of Ehm CopaXlina L», B, CopaZlina var, 
leuoawtha (Jaeq.) DC., and B, l<moeoIata (Gray) Engler. 


leaves, with broadly lanceolate, acute leaflets which are shining 
above and often entire or serrate, even in the same leaf. There 
is some indication that it may hybridize with its variety and 
with Rhus lanceolate. 


Distribution: New Hampshire to Georgia, west to Michigan, Missouri, and Texas 
(lig. 7). 
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UNITED STATES; 

New Hampshire; thicket in paatui-e, Hookset, Aug. 16, 1925, Bate%elder (M). 

VEBMOKrT; sandy field near Scanlon Swamp, alt. 475 ft., Sept. 16, 1924, Dutton 
(M) ; dry ledge, Benson, June 27, 1923, Knowlton (M). 

Massachusetts; Nonquitt, Aug. 3, 1888, Sturtevant (M) j sandy woods, near 
Indian Hill, Lamberts Cove, Aug. 26, 1927, Fogg (M); Sunderland, Aug. 7, 1887, 
ChurohUl (M); Montague, Aug. 9, 1887, Churehillf and June 12, 1888 (M); road¬ 
side thicket, region of Ashley Pond, Holyoke, Sept. 7,1926, Seymour 607 (M); be¬ 
tween South Sudbury and Framingham, Aug. 2, 1903, Oreenman 2104 (M); Lin¬ 
coln, Aug. 23,1903, Greenman BUS (M) ; Framingham, June 25, 1897, Smith (M) ; 
Eandolph, Aug. 10, 1884, ChurohiXl, and Aug. 4, 1889 (M ); Harland Street, Milton, 
Oct. 1, 1898, Churchtll (M); Douglass, May 30, 1934, Weatherhy, Smith, Harris 4‘ 
Fosshach 278$ (M). 

OONHBCTICXTT; New Haven, Oct. 1902, Baker (M). 

New York: thickets. Ocean Side, Sept. 20,1917, House (A type of J2. copallina 
var. nesophila); Hempstead Plains, Long Island, Sept. 7, 1892, von Schrenh (M). 

New Jersey ; sandy plains, Manchester, Sept. 1, 1870, Bedfield USB (M); Cape 
May, Sept. 9, 1879, EedfieU (M); Livingston, July 25, 1907, Lighthipe (M); in 
thicket along roadside, Watchung, July 22, 1930, Moldenke 1818 (M, NT); from 
a glacial marsh, Westfield, Aug. 16,1925, Drushel 6851 (M). 

Pennsylvania; Fruitville Pike, Oct. 1892, Ely (M); July 8, 1883, Galen 862 
(M ); Penryn, Aug. 1890, Ehy (M ); between Churchtown Eoad and Beartown, 
Sept. 6, 1892, Heller 524 (M, ND) j Mount Gretna, May 1889, Ehy (M); Mount 
Alton, 1909, lUieJc, and July 20, 1909 (M); Pocono Plateau, July 21, 1904, Harsh- 
herger (M). 

Delaware: along Little Duck Creek, near Leipsic, Aug. 2,1934, Larsen 778 (M). 

Maryland; near Plummers Island, July 20, 1917, Hieuwlamd (M); beyond 
Biverdale, Aug. 5, 1905, Greene (ND ); Eiverdale, Aug. 18, 1899, Palmer (M). 

District op Columbia; summer 1906, Greene (ND); along canal near High Is¬ 
land, Aug. 6, 1905, House 1859 (M); Brookland, July 29, 1910, Niewoland 657 
(ND); Washington, Sept 1896, Tidestrom (ND). 

Virginia: Arlington, Aug. 1, 1880, Trelease (M); Bckington, July 29, 1891, 
Blanchard (M). 

North Carolina; dry woodlands, Biltmore, Aug. 9, 1897, ex BUtmore Herb. 
S284a (M); summit of Stone Mountain, July 31, 1891, Small 4‘ HeUer 889 (M); 
north of Mount Airy, June 21, 1909, Busby (NY). 

South Carolina; hedges, suburbs of Anderson, Aug. 11,1917, Davis 7776 (M) ; 
fertilizer mill near Anderson, Aug. 18, 1917, Davie (M); Stephenson's farm, 
suburbs of Anderson, Oct. 9, 1918, Davis 7878 (ND); woods, Anderson, July 15, 
1919, Davis 8409 (M) ; dry roadsides, Anderson, Aug. 25,1919, Davis 5281 (M). 

Georgia: Stone Mountain, May 30, 1933, MiUer, Perry, Boyd # Myers 544 (M); 
hedges and fence rows. Dr. Gillespie's Pocoson place. May 1, 1928, Gillespie 4920^ 
and May 16, 1928, 5082 (ND); Gwinnett Co., near McGuire's mill. Yellow Eivei, 
alt 750 ft, July 11, 1893, Small (F). 

Alabama; hills near South Florence, July 21, 1899, Eggert (M); Huntsville, 
1891, Shmek (M); Monte Sano, Huntsville, 1891, Shmek (M), 

Mississippi: Askerman, June 1905, Jensen 16 (M) ; Ocean Springs, Aug. 3,1900, 
Traey 7012 (F, M). 
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Louisiana: border of woods near St. Martinsville, July 10, 1893, Lanfflois 
(ND); low woods, Lake Charles, Sept. 11,1915, Palmer 8518 (M); upland woods, 
ITatchitoches, Sept. 28, 1916, P<amer 87U (M). 

Ohio; open hillsides, Eoosevelt Game Iteserve, Friendship, July 29, 1934;, Dem- 
a/ree 10791 (M). 

West Virginia; Upshur Co., Aug. 1, 1896, Pollock (M). 

Miohjoan: Grand Beach, June 19, 1911, Nieuwland 87S (ND); north of Bank- 
son, Sept. 1, 1914, Nieuwland 14078 (ND); sandy hill, Lawton, Sepv. 9^ 1928, An¬ 
derson (M); 7-mile road, Detroit, Sept. 13,1911, Nieuwland 1685 (ND). 

Indiana: north of Brookland, Aug. 18, 1911, Nieuwland (M); sandy roadside, 
Hunter Lake, Sept. 12, 1923, Beam 89669 (Deam) ; woods near Grayford, July 23, 
1922, Deam $7053 (Deam) ; on a dune about 2 miles east of Indiana Harbor, Sept. 

23, 1906, Beam 1716 (Deam); Miller, Aug. 20, 1908, Qreenman, and $174, $175 
(M); Osborn, Aug. 16, 1911, Oreenman (M); Miller, Aug. 1884, Ohlendorf (M); 
sand-dune woods, Miller, Aug. 20,1913, Smith 5774 (M) ; Lake M axinku ckee, Sept. 
15, 1906, Clark (ND); sand, eaet side Lost Lake outlet, Lake Maxinkuckee, Oct. 8, 
1906, Clark (ND); border of a wooded ravine near Otwell, Sept. 23, 1932, Beam 
5$S$9 (Deam); Mineral Springs, Sept. 26, 1913, Nieuwland 11651 (ND); Notre 
Dame, 1908, Nieuwland $457 (ND) ; road to Bed Mill, Notre Dame, Aug. 6, 1909, 
Nieuiwlcnd $71 (ND); open wooded hillsides about Hogback Lake, July 15, 1906, 
Beam (M) j in a low place on the border of a wood about 1 mile southeast of Fair- 
view, July 20, 1929, Beam 47434 (Deam). 

Kentucky: Pine Mountain, Harlan Co., Aug. 1893, Kearney 14$ (M) ; Bowling 
Green, Oct 20, 1899, Price (M), 

Tennessee: near Parrotsville, Sept 29, 1906, Norton (ND). 

Illinois: rocky open hillsides, Belknap, May 13, 1919, Palmer 151$5 (M); ‘'in 
Waldem,*' St Gair, July 24, 1879, Nggert, and Aug. 26, 1879 (M); Shepherd, 
Sept 23, 1914, Davis $$18 (M). 

Missouri: barrens on the Meramee, June 1833, Engelmawn (M); woods. Eagle 
Eock, Aug. 8, 1905, Bush $164 (M); Lamar, Sept 1933, Warner 4 (M); Poplar 
Bluff, July 1893, Ely (M); edge of prairie, Aug. 16, 1865, BroaShead (M); 
common in woods, Harlem, July 23, 1899, Maokenaie (M); Bhyse, July 29, 1928, 
Kellogg 1850 (M); Springfield, July 31, 1892, Bewait (M); rocky open ground, 
Willow Springs, July 8, 1914, Palmer 6$81 (M) j Iron Mountain Lake, July 

24, 1927, Kellogg 1030, and June 22, 1928, 1851 (M); Pilot Knob, June 17, 
1888, Pommel (M); dry hills, Pilot E^ob, July 1897, Bussell (M); Jackson Co., 
Oct 11, 1892, Bush (M) ,• Swope Park, July 4, 1890, Bush 885 (ND); Webb City, 
Aug. 18, 1901, Palmer 15 (M); very common on dry prairies, Webb City, July 
24, 1903, Palmer 959 (M); near Orongo, Aug. 23, 1926, Palmer 81485 (M); 
Shoal Creek, Joplin, Oct. 7, 1897, Trelease $48 (M); Festus, Oct. 23, 1936, Barkley 
109$ (M); Columbus, June 21, 1930, Palmer 3667$ (M); Mount Airy, July 1833, 
Engelmaim (M); common in woods, Pleasant Grove, Aug. 12, 1899, Bush $70 
(M); Prospect Hill at brick kilns, St Louis, Oct 26, 1896, ex Olatfelter Eerl. 
(M); St Louis, Aug. 1838, Biehl 156 (M); mouth of Meramee, St Louis Co., 
July 5,1891, ex Glalfelfer Herb. (M) j Watson Boad 7 miles from St. Louis, July 
20,1893, ex GUstfetter Seri., and 1894 (M) j Bach’s Crossing, Meramee Highlands, 
June 26,1910, Craig (M); Meramee Station, July 22,1879, Eggert (M); hills Val¬ 
ley Park, July 24, 1879, Eggert, and Aug. 21, 1879 (M); Allenton, Aug. 28, 1884, 
Kellogg (M); Allenton, July 18, 1884, LetterrMun, and Aug. 1,1894 (M) j Meramee 
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Highlands, Sept. 9, 1896, Pommel (M); Kirkwood, July 18, 1926, Woodson 7418 
(M); common, Montier, June 30, 1894, Bush 148 (M); Potosi, July 24, 1885, 
W%sligems67 (M). 

Abxansas : Benton Co., P2ank (M); Eureka Springs, July 16, 1898, ex Qlat- 
feUer Eerb, (M); Eureka Springs, May 7, 1903, Gurney (M); Piggott, Aug. 11, 
1927, Demaree 4189 (M) j Jonesboro, June 29, 1929, Demaree SOSO (M) 5 McNab, 
Sept. 9, 1919, Palmer 16338 (M); Wheatley to Brinkley, Sept, 1, 1934, Demaree 
10905 (M) ; near Hogo, Aug. 16, 1932, Merna 3 (M). 

KIawtsas ; Cherokee Co., 1896, EitohooeJe 646a (M) 5 Olathe, July 1892, Siteh- 
code (M) ; copses, Wilson Co., 1896, EaUer 645 (M). 

OkIiAjecoma: common, Bed Biver bottoms, near Grant, June 5, 1916, Eoughion 
4045 (M) ; east of Norman, July 15,1928, BarMey 414 (Okla) ; southwest of Nor¬ 
man, July 11, 1924, Bayliff (Okla); east of Norman, July, Clifton 73 (Okla); 
roadside south of Norman, May 10,1930, Cowan 73 (Okla); east of Noble^ June 29, 
1922, Jeffs (Okla); pasture between Norman and Noble, July 8 , 1928, Martin 85 
(Okla ); Sapulpa, July 22, 1894, Bush 175 (M); open woods along Washita Eiver, 
near Davis, July 29,1933, Palmer 48048 (M); rocky ground, Tishomingo, Sept. 10, 
1914, Palmer 6489 (M) j dry hillsides and sways, east of Gowen, June 12, 1930, 
ClarTo 8780 (Okla) j near Page, July 11,1914, Blalcley 1516 (M); Guthrie, July 8 , 
1893, Waugh (M) ,* McCurtain Co., June 5, 1930, Little f Olmsted 7, and June 16, 
1930 (Okla ); near Muskogee, July 25, 1926, Little 848 (Okla ); at edge of woods, 
Pawhuska, Aug. 9,1913, Stevens 1998 (M); along stream, Commerce, Aug. 4, 1929, 
Bush 10146 (M) j 6 miles east of Miami, July 1928, Whaley 111 (Okla); Stillwater, 
July 12, 1893, Waugh, and 133 (M) 5 east of Trousdale, June 6 , 1932, Barhley 889 
(Okla ); in woods east of Piuley, June 23,1919, Jeffs (Okla) ; Dawson, July 8,1928, 
Myers 111 (Okla), 

Texas; woods near Buchanan, June 13, 1898, Eggert (M); south of Dallas, 
July 16, 1898, ex Olatfelter Eerb. (M) ,• common in bottoms, Dallas, Sept. 26, 1900, 
Bush 1117 (M),' Hutchins, June 20, 1900, Beverohon 1933 (M ); Denison, Oct. 28, 
1933, Griggs 44 (M) ,* Houston, June 20, 1872, Eall 77 (M); Houston, June 1842, 
lAndheimer (M); Willis, Warner (M). 

la. £hiuCopalliiiaL.var.leucanthaDC.,Prodr.2 : 68. 1825. 

RJms GopalUna var., Griseb., Oat. PL Cub., p. 301. 1866. 

R. copaUina var. latifolia forma angmtialata Eagler in 
DO., Monogr. Phaner. 4: 384. 1883. 

R. leucantha J&Qq., PI. Ear. Hort. Schoenb. 3: 50. 1798. 

R. obtusifolia Small, FI. Miami, p. 112. 1913. 

Cotinus CopalUnus M. Gomez de la Maza, El Prog. Med. 
(Havana) 8: 50. 1896. 

Schmaltsia ohfusifoUa Small, FI. Southeast. U. S., pp. 729, 
1334. 1903. 

S. leitcantha Small, ibid., ed. 2, pp. 1350,1375. 1913. 

Twigs usually slender; leaflets 17-27, thin to subooriaoeous, 

revolute and entire or subserrate-margined, somewhat pallid 
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and sparse-pilose below, lateral leaflets oblong-lanceolate or 
oblong-elliptic, 2-5.5 cm. long, 0.7-1.5 cm. broad, at apex ob¬ 
tuse or acute, obliquely cuneate at base, terminal leaflets sessile 
or long-petiolulate, lanceolate. 

This variety, which occurs (fig. 7) in southeastern United 
States and in parts of the West Indies, differs from the species 
by having more and smaller leaflets, which are usually more 
revolute. In some specimens the leaflets are mostly obtuse and 
in others mostly acute. 

UNITED STATES: 

New Toek: Onali’s Pond, Long Island, Sept. 23, 1876, Schrenlc <M). 

Virginia: vicinity of Williamsburg, Aug. 27, 1912, Sarffent, Thayer f Smith 

(M). 

Sooth Carolina: hills north of Vaucluse, Aug. 6 , 1898, Eggert (M) ; Whitner 
Park, Anderson, Sept. 9,1919, Davis (M). 

Geoeou: vicinity of Thomson, Aug. 18, 1907, Bartlett UBS (Deam); Darien, 
May 24,1909, Smith. BIOS (F). 

Florida: Corkscrew Biver, Sept. 1878, Garher (F); Lake City, Aug. 29-31, 
1895, Nash t497 (F, M, ND); Lake City, June 28, 1893, Quamfanoe (M); Lake 
City, Sept. 14,1894, Bolfs 644, and Aug. 6,1895, 664 (F, M); Coral Gables, Feb. 13, 
1933, Demaree 10638 (M) j Miami, March 1903, Sitchooch (F); near JacksonviUe, 
Aug. 21 and Sept. 24, 1894, Curtiss 6169 (M); Apalachicola, ex Chapman Serb. 
(M)} Jefferson Co., June-July 1898, Sitehooek (F); near Eustis, Aug. 16—25, 
1894, Nash 1669 (F, M, ND); Marco, July-Ang. 1900, Eitehooek (F); Fort 
Myers, July^Aug. 1900, Eitehooek S8 (F, M); Bocagrande, Nov. 1913, von Sohrenk 
(M); Cedar Keys, Palmer (96) 1160 (M); near Manatee, Aug. 20 and Sept. 9 , 
1898, Simpson 61 (F); Orange Springs, Dec. 29, 1906, Mai (M) j Long Koy, May 
6,1908, Bessey 117 (M) ; near Pine Crest, Jan. 6,1930, MoldenJee 367 (M). 

Alabama: Macons Mills, Aug. 20, Baker (M); Auburn, Aug. 11, 1897, Earle tf- 
Baker (M). 

Mississipbi: Biloxi, Aug. 1 , 1896, Pollard 1146 (F, M, ND); Cat Talimd, Aug. 
26, 1900, Traey Lloyd 674 (F, M); Ocean Springs, Aug. 7, 1895, Skehan (M), 

WEST INDIES: 

Cuba: 1860-1864, Wnght 2390 (M); pinar del rio: San Diego de los Bafios, 
Aug. 31-Sept. 3,1910, Britton, Earle #■ Gager 6766 (US); mountains north of San 
Diego de los Bafios, April 16,1900, Palmer # BOey 665 (US); Arroyo del Sumidero, 
Aug. 7-9,1912, Shafer ^ Leon 13671 (US). 

2. Rhus lanceolata Gray ex Eugler in DC., Monogr. Phaner. 
4: 384. 1883, in syn.; Britton, N. Am. Trees, p. 606. 1908. 

Bhus CopaMna var. lanceolata Gray, Bost. Jour. Nat. Hist. 
[Plant. Lindh. H] 6: 158. 1850. 

B, copalUna var. angustifolia Engler in DC., Monogr. 

Phaner. 4: 384. 1883. 
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jR. copallina vai*. angustifolia foima vntegrifolia Engler iii 
DC., ibid., excl. specim. Rugel 77a. 

R. copcdlifia var. angustifolia foma serrata Engler in 
DC., ibid. 

Schmaltzia lanceolata Small, FI. Southeast. U. S., pp. 728, 
1334. 1903. 

A small tree about 10 m. taU with slender branches; older 
branches with numerous lenticels on the brown bark, the newer 
ones villous, soon glabrate, buds whitish, tomentose; leaves 
compound; leaflets 13-19, linear-lanceolate, falcate with the 
abaxial side wider than the adaxial, thin, subrevolute, entire or 
subserrate-margined, green and shining above, lighter and 
dull, pilose and somewhat glandular-haiiy below, lateral leaf¬ 
lets sessile, 3-5.5 cm. long, 0.7-1.2 cm. broad, near the apex 
long-acuminate or only acuminate, base unequal, cuneate, ter¬ 
minal leaflets sessile or long-petiolulate, 3-4 cm. long, 0.5-0.7 
cm. broad, long-acuminate, base cuneate or rarely narrowly 
rounded; terminal petiolule 0-0.7 cm. long, winged rachis seg¬ 
ments about 1.3-1.7 cm. long, winged although the lower often 
obscurely so, petioles 2.5-3.5 cm. long; inflorescence a large ter¬ 
minal thyrsus about 10 cm. long, 7 cm. broad, bracts ovate, 1.3 
mm. long, 1.1 mm. broad, round at the apex, pilose on the outer 
surface and glabrous on the inner surface, ciliate with simple 
hairs, deciduous; flowers many, each subtended by a single 
bract, pedicels 1.5 mm. long; sepals deltoid, subacute, 1.2 mm. 
long, 0.9 mm. broad, pilose on outer sui*f ace and glabrous on the 
iimer surface, ciliate with simple and glandular hairs, persist¬ 
ent ; petals whitish in the dried state, about 3 nun. long, 1 nun. 
broad, glabrous on the outer surface and with a few hairs on 
the inner surface, ciliate with simple and glandular hairs, de¬ 
ciduous ; filaments very long, anthers lanceolate, 2 mm. long, 
1 mm. broad; stigmas 3, styles 3; fruit 3.5 mm. long, 4 mm. 
broad, somewhat flattened, red; seed 3 mm. long, 2 mm. broad, 
smooth, slightly larger at one end. 

Rhus lanceolata occurs along water-courses from Oklahoma 
to Mexico (fig. 7). Its leaflets ai*e typically falcate and linear- 
lanceolate. In the Mexican portion of the range they tend to be 
less falcate and slightly broader. 
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Distribatioii: ia the United Statee, Ohlahoma and Texas, to Puebla, Mexico. 

UNITED STATES: 

Okljlhoma: near Turner Falls State Park, Arbuckle Mts., July 29, 1933, Palmer 
4mi (M). 

TsiAS: Peverchon 15S (M); Edwards Plateau, near San Antonio, Maohetieen 
S3 (F); near Brownwood, Nov. 1, 1924, Palmer 86811, and Nov. 1, 1935, 89516 
(M); Baird, Sept. 80,1918, Palmer US4S (M); New Braunfels, July, 1846, Lvnd- 
Ikofmer 844, and S44 (843), and Aug. 1846, 345 (843) (M) ; Oomancho Spring, New 
Braunfels, July 1860, Lindheimer 788 (F, M); near Frijole, alt. 5520 ft., Aug. 
10,1930, OraeA 174 (F); Dallas, Sept. 26, 1900, Bush 1116 (M); Dallas, June 15, 
1898, ex Glatfelier Serb. (M) ; Dallas, Aug. 1881 or July 26, 1882, Lettermm, and 
Aug. 1882 (M); Dallas, Aug. and Sept., Beverohou (Curtiss 444) (F, M), July 
1883, and July and Sept. 1886, 158 (F); Blutcbins, Aug. 10, 1900, ex Beverdhon 
Serb. (M); Dallas, Aug. 10,1900, Beverehon, and Aug. 10 and 22, 1900, 1938, and 
Aug. 22, 1900, and Sept. 26, 1900, 193SB (M); Gillespie Co., ex Jermy Herb. 699 
(M) j Granbury, Sept. 16,1914, Palmer 6586 (F, M ); upper Limpia Canyon, Davis 
Mts., June 11,1926, Palmer 30888 (M) j Davis Mts., Oct. 9,1926, Palmer 38140 (M) ; 
Nolan Co., Aug. 4, 1934, Barkley 1075 (M); 20 miles south of Sweetwater, Aug. 6, 
1934, Ooodmau 8858 (M); Sweetwater, May 29,1918, Palmer 13808 (M); Strawn, 
June 26,1918, Palmer 14844 (M); Lake Worth, Sept 4, 1920, Buth, and 778 (F); 
Austin, Aug. 19, 1886, Letterman (M); Austin, Sept. 22,1916, Palmer 10769 (M); 
Austin, Aug. 10, 1925, Sdhvlg 8350 (F). 

MEXICO; 

Coahtoa: Del Carmen Mts., Aug. 9, 1936, Marsh 636 (F); Eancho Agua Dulce, 
Municipio de Musquiz, July 2,1936, Wynd # Mueller 416 (M). 

Pcebla: Pahuatlan, July 12, 1913, Salaear (US). 

Tauaulifas: near crest of range above Mesa de Tierra, Sierra de San Carlos, 
vicinity of San Jos«, July 12,1980, Bartlett 10869 (F, US); Oerro BarrU, near San 
Jos6, Sierra de San Carlos, alt. 4600 ft, July 19,1930, Bartlett 10491 (US). 

3. Rhus Michaiudi Saxgent, Gaxd. & For. 8: 404. 1895. 

Rhus pumUum Michx., FI. Bor.-Am. 1: 182. 1803, non 
Meerb., PI. Sel. lo., pi. 14. 1798. 

Schmaltgia Michauxii Small, FI. Southeast. XT. S., pp. 729, 
1334. 1903. 

Toxicodendron pumilum Kuntze, Eev. Gen. PL, pt. 1, p. 
154. 1891, non Greene, Leafl. Bot. Obs. & Grit. 1; 124. 
1905. 

A low shrub with stout twigs; branches puberulent and hir¬ 
sute, the older almost glabrate, sparsely lentioellate, buds tan, 
lanuginose; leaves compoimd; leaflets 9-21, usually about 13, 
ovate to lanceolate-elliptic, thin, subrevolute, margin dentate 
or serrate-dentate, green and sparsely pilose above, somewhat 
lighter and densely forruginous-pUose below, lateral leaflets 
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sessile, 4-9 cm. long, 2-4.5 cm. broad, apex acute to subacumi- 
nate, base subcordate, terminal leaflets 5-9 cm. long, 2-5.5 cm. 
broad, apex subacute to subacuminate, base subcordate; peti- 
olules usually winged, pilose, terminal 1-2.5 cm. long, rachis 
segments about 3 cm. long, petioles about 8 cm. long, stout, 
pilose; inflorescence a large terminal thyrsus about 12 cm. long, 
8 cm. broad, bracts deltoid-lanceolate, 1 mm. long, 0.4 mm. 



!Fig. 8. The geographic distxihntion of IBhus typhUia Torn., B. iypTiina 
yar. laeiniata Wood, JB. puhimta Greene, and B. Michauxii Sarg. 


broad, pointed at the apex, pilose on the outer surface and gla¬ 
brous on the inner, cdiate with simple hairs, deciduous; flowers 
many, polygamo-dioecious, pedicels 1 mm. long; sepals lance¬ 
olate, 1.5 mm. long, 0.7 mm. broad, sparsely pilose and some¬ 
what glandular pubescent without, glabrous on the inner sur¬ 
face, not oiliate, persistent; petals yellowish-white in the dried 
state, elliptical but with an acuminate *‘hooded” apex, about 2 
mm. long, 0.9 mm. broad, sparsely pilose with a few glandular 
hairs on the outer surface, glabrous on the inner surface, not 
cUiate, deciduous; fllaments alate, longer than the sepals, an¬ 
thers oblong, 1 nun, long, 0.7 broad; stigmas 3, styles 3, disk 1 
mm. broad, very thin, and scarcely lobed; fruit 3.5 mm. long. 
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4 mm. broad, somewhat flattened, red, covered with dense layer 
of red hairs; seed 2 mm. long, 1.5 mm. broad, smooth in outline. 

Rhus Michauxii is a very distinct species whose closest af¬ 
finities seem to be with B. javanica L. and R. Coriaria L. of 
Apia, and Europe, It is a very low, but stout, shrub, puberulent 
throughout, with the rachi winged near the apex of the leaves. 
It is endemic to a small area in North Carolina (fig. 8). 

UNITED STATES: 

North Carolina: middle North Carolina, Aahe (M); on dry hill, Davie Co., 
July 7, 1895, AsJie 339 (M) j Farmington, Aug. 27, 1895, ex BiUmore Herb, (F, 
M), July 1 and Aug, 27, 1896, 87S (F); open woods, abandoned fields, roadsides, 
etc,, Farmington, July 2 and Aug. 31, 1897, ex BUtmore Rerb. 873b (M). 

4. Rhus typhina Tomer, Cent. PL 11, p. 14.1756; Tomer in L., 
Amoen. Acad. 4: 311. 1760; L., Sp. PL, ed. 2. p. 38. 1762. 

Rhus typhina var. arborescens Willd., Enum. PL Hort. 
BeroL, pt. 1, p. 323. 1809. 

R. typhina var. frutescens Willd., ibid. 

R. typhina var. viridiflora Engler in DC., Monogr. Phaner. 
4: 378. 1883. 

R. typhium Crantz, Inst. Herb. 2: 275. 1766. 

R. CaroUnianum Miller, Card. Diet., ed. 8. 1768. 

R. Duhamel, Arb., ed. nov., 2: 163. 1804; Poir., 

Encyc. Meth. [Diet.] 7: 504. 1806. 

R. vididiflora var. canadense Poir., ibid. 

B. canadensis Hort. ex Engler in DC., Monogr. Phaner. 4; 
377. 1883, non Miller, Card. Diet., ed. 8. 1768, nec 
Marsh., Arbust. Am., p. 129. 1785. 

R. gracilis Hort., ex Engler in DC., ibid. 

R. hirta Sudw., Bull. Torr. Bot. Club 19; 81. 1892, non 
Harv., ex Engler in DC., Monogr. Phaner. 4: 425. 1883. 

R. hirta var. typhina Farwell, Rept. Mich. Acad. 8ci. 16: 
180. 1913. 

R. frutescens Hort. ex Handlist Trees Kew, pt. 1, p. 103. 
1894. 

B. hirta L. ex Small, PL Southeast. U. S., p. 1334. 1903. 

Datisca hirta L., Sp. PL 2: 1037. 1753. 

Schmalteia hirta Small, PL Southeast. U. S., pp. 729,1334. 
1903. 
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Tocdcoderidron typhinum Kuntze, Eev. Gen. PL, pt. 1, 
p.154. 1891. 

A small tree with stout branches; branches villous, buds tan, 
lanuginose; leaves compound; leaflets 9-27, lanceolate to lance¬ 
olate-elliptic, thin, subrevolute, margin serrate, green and 
almost shining above, lighter and more or less glaucous below, 
lateral leaflets sessile, 6-13 cm. long, 1.2-3.5 cm. broad, apex 
acuminate, base blunt, slightly unequal, terminal leaflets long- 
petiolulate, 3.5-9 cm. long, 1-4.5 cm. broad, apex acuminate or 
subacuminate, base subcordate; terminal petiolule about 1.5 
cm. long, rachis segments about 0.7-1.5 cm. long, hirsute, peti¬ 
oles 6-10 cm. long, villous, stout; inflorescence a terminal thyr¬ 
sus about 8 cm. long, 4 cm. broad, bracts linear-lanceolate, 1.5 
mm. long, 0.5 mm. broad, pointed at the apex, villous on the 
outer surface and with long simple hairs on the inner surface, 
ciliate with simple hairs, deciduous; flowers many, each flower 
subtended by a single bract, pedicels 1.2 mm. long; sepals del¬ 
toid, 1.5 mm. long, 0.5 mm. broad, pilose on the outer surface, 
glabrous on the iimer, ciliate with simple hairs, persistent; 
petals whitish in the dried state, oblanceolate, “hooded” at the 
apex, about 3.5 mm. long, 1.5 mm. broad, pilose, not ciliate, de¬ 
ciduous ; fllaments much longer than the sepals, anthers rec¬ 
tangular, 1.5 mm. long, 0.8 mm. broad; stigmas 3, styles 3; fruit 
4 mm. long and 4.5 mm. broad, somewhat flattened, red, covered 
with a dense layer of long red hairs; seed 2.7 mm. long, 2 mm. 
broad, smooth, only slightly larger at one end. 

This species of northeastern North America has much the 
same series of variations that are found in Rhus glahra L. It 
is most easily distinguished from Rhus glabra by the long and 
dense pilosity of the stems and petioles, and the very long 
deeply colored red hairs on the fruit-coat. Like Rhus glabra 
it has a bipinnate variety (see below). 

Distribution: Nova Scotia to North Carolina^ west to Minnesota and Iowa (fig. 8). 

CANADA: 

Nova Scotia: Mossman’s near Bridgewater, Aug. 3, 1910, Qreene (ND); woods 
above Eller’s housei, Aug. 14, 1910, Qreene (ND); near Hartville, Aug. 15, 1910, 
Qreene (ND) ; La Have Biver, Aug. 3,1910, Maconn 81S88 (F). 

Ontasio: Kingston Mills, July 2, 1894, Ford (F) ; Port Stanley, Aug, 26, 1910, 
Qreene (ND). 
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UNITED STATES: 

Mainii: Otisfleld, July 1849, Blake (P); North Deering, July 29, 1910, Greene 
(ND); Bristol, Aug. 3, 1898, Chamherlam (ND); Monhegan Island, Aug. 10, 
1921, ChurchUl (M); valley of the Piscataquis Eiver, June 27, and Aug. 7, 1895, 
Fernald HB (in part) (ND). 

New Hampshibe: Shelburne, July 1884, Lamb (P). 

Yermont: Peacham, Aug. 6 , 1885, Btanohard, and July 20, 1892 (P). 

Massachusetts : West Quincy, April 20, 1896, ChwrchUl (M); Quincy, Oct. 26, 
1901, Murdoch 1056 (P) ,• Plymouth, Aug. 1922, Bunhan (P) j Dorchester, July 16, 
1882, CJmrdhia, Aug. 10, 1885, and June 28, 1896 (M). 

OONNEoncriTT: Southington, June 25, 1897, Biesell 40, and July 16, 1897, 467 
(M). 

New Toek; Binghamton, Mittspaugh (P); Cfliemung Co., July 7, 1895 and 
June 11, 1896, Lucy (Seller 7785) (P); IJtica, July 8 , 1874, Ewnt (P); Pulton, 
July 12, 1888, Bouolee (M); Oswego, July and Sept., Wihbe (ND); between Bing- 
wood and Ellis Hollow, July 18, 1917, Gerehoy 8419 (M); vicinity of Oscawana 
Lake, Aug. 21, 1931, WUson (NT). 

Pennsylvaitia; Smithville Swamp, June 17, 1887, Smedl (P); Beach Haven, 
June 23,1889, Seller (F); Mount Alton, 1909, IllieJo (M); Bethlehem, Kreut 186 
(P) ] Westmoreland Co., June 23, 1876, Pierron (P). 

Mabylanp: High Island, July 21, 1905, Greene (ND); canal near High Island, 
July 21, 1905, Greene (ND). 

Distkict op Coltjmbu! near Georgetown, July 3,1906, Greene, and July 16,1914, 
and July 20, 1914 (ND) ,* Potomac valley above Chain Bride, Oct. 9, 1910, Greene 
(ND); Brookland, Sept. 3,1911, Sieuwland 9171cb, and 91711) (ND). 

YiBGiNiA: Stony Man Mountain and vicinity, near Luray, alt. 3600 ft, Aug. 25, 
1901, Steele 5 (M). 

North Oaeolina: in cultivation at Biltmore, Sept. 1896, ex BUtmore Serb, 870, 
and Aug. 30,1897, 870a (M). 

West Viboikla: Wheeling, June and July, 1878, Guttenherg 448 (P); Pickens, 
June 24,1908, Smith 1876 (P), 

MiomoAH: Bankson Lake, southern Michigan, July 15, 1909, Nieuwland (M), 
and Aug. 8,1915 (ND )} Harbert, Sept. 3,1914, Johnson 1098 (P); Douglas Lake, 
July 12,1919, Beam 88718 (Deam); Dune Mound, French Lake, July 7, 1930, Her¬ 
mann 8816 (P); Schoolcraft, June 3,1903, Burgess 84 (P); Mackinac Island, July 
28-29, Millspmgh 141 (P); Mason Co., July 15, 1910, Chaney 158 (P); lakes at 
Lawton, 1909, Niewwland 8887, and 9466 (ND); Lawton, 1910, Sieuwland 9497 
(ND). 

Iediana; Clarke, June 4, 1900, Lansing 894 (P) •, Pine, Aug. 4, 1896, Umbaoh 
(P); Clarke, June 30, 1897, Umbaoh (P); near Syracuse, June 18, 1929, Beam 
46970 (Deam); East Chicago, June 19, 1900, Bebb 886 (P); Culver, east of Lake 
Maxi n ku ckee, Aug. 18, 1906, Clark, and Sept. 18, 1906 (ND); Lake Maxinkuckee, 
S^t. 1906, Clark (ND); Sugar Creek just east of Deer's Mill, July 19,1915, Beam 
17576 (Deam ); Notre Dame, 1907, Nieuwland 98 (ND); 4 miles south of Granger, 
on Big Pour Railroad, June 23,1909, Sieuwland 41 (ND) 5 St. Mary's, July 7,1909, 
Nieuwland 98 (ND); ice-house at Notre Dame TJniversily, Sept. 24, 1909, Niewc- 
land 875 (ND) j South Bend, Aug. 6 , 1913, Nieuwland 11685 (ND) 5 Mishawaka, 
July 1891, E. B, V, (P) ; Gear Lake, July 4, 1904, Beam (M). 
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Wisconsin: Brown Oo., June 20, 1886, Sehuette (P); Door Co., June 29, 1919, 
MUlspaugh iSSg (P); Madison, June 6,1925, Palmer S7B9S (M); Neenah, June 16, 
1890, Sehuette (P). 

Illinois; near Lincoln Park, Chicago, July 3, 1877, Broee (P); near Bavens- 
wood, 1887, Lloyd (P); East Dubuque, Juno 12, 1925, Palmer S78eS (M); Starved 
Bock, Sept. 7 and 8,1914, Lansing 388S (P ); La Salle Co., Sept. 1921, Thane SOS 
(P). 

Minnesota; Chidag^e, June 1891, Sandberg (ND); Chisago City, June 1890, 
Sandberg (M); Schoolcraft Island, July 30,1929, Grant SS77 (M). 

Ohio: John Bryan State Park, Yellow Springs, Sept. 10, 1935, Bemaree 11870 
(M). 

Iowa: McGregor, Aug. 15, 1925, Pommel B85, and Aug. 18, 1925, USS (M); 
northwest of Luxemburg, June 10, 1933, Sheets (M) j Armstrong, Sept. 7, 1882, 
Cratty (M). 

4a. Rhus typhina Tomer var. ladniata Wood, Class-book 
Bot., ed. 2. p. 284. 1877; Hort. (Maiming) ex Eehder, Deutsch 
Q-art.-Zeit. 15: 211. 1900; Hort. ex Cowell in Bailey, Cycl. Am. 
Hort. 4: 1530. 1902. 

Rhus typhina forma dissecta Eehder, Ehodora 9; 115. 
1907. 

R. fyphim var. filicina Sprenger, Mitt. Deutsch Dendr. 
Ges. for 1907, p. 67. 1907. 

R. typhina var. fiUdfolia Sprenger ex Demcker, ibid., 
for 1909, p. 325. 1909. 

R. fiUdfolia Demcker, ibid. 

R. hirta var. ladniata Schneid., Hlustr. Handb. Laubholzk. 
2: 154. 1907, excl. syn. Rhus viridiflora Poir. 

R. hirta var. dissecta Nash, Addisonia 1: 73. 1916. 

A stout-branched, densely pubescent shrub; leaves bipin- 
nately compound, pinnae 19-29, each with 1-7 leaflets, lateral 
leaflets laciniate, 3-5 cm. long, 0.2-0.5 cm. broad, undulate to 
laciniate, the terminal large, deltoid, laciniate; petiole and 
racMs very stout. 

UNITED STATES: 

Massaohitsztts: Plymouth, Aug. 1922, Bmham (F). 

IiTDiANA: cultivated, Notre Dame, Sept. 5, 1912, NUwaland 10S80 (M); culti’ 
vated, St. Mary’s, Notre Dame, Oct. 9, 1912, Nieuwland 10S48, and 19S0 (ND). 

Missouri: cultivated, Missouri Botanical Garden, Aug. 27,1904 (M); cultivated, 
St. Louis, July 29, 1910, Sherff (F); west of Skinker Bead, near Forest Park, St. 
Louis Oo., July 5,1913, Drushel (M). 
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5. Bhns pulvinata Greene in Fedde, Rep. Spec. Nov. 6: 45. 
1908. 

Rhus americmia Hoi't. ex Dippel, Handb. Laubholzk. 2: 
367. 1892, non Sudw., Bull. Torr.Bot.01nb 19 : 80. 1892. 

R. glabra x typMna Koebne, Dentsohe Dendrol., p. 359. 
1893. 

R. gymnoclada Greene in Fedde, Rep. Spec. Nov. 5: 45. 
1908. 

R. hybrida Rehder, Mitt. Dentsoh. Dendrol. Ges. for 1913, 
p. 256. 1913. 

A stont-brancbed shrub or small tree; branches pnberulent, 
peduncle and branches of the inflorescence hirsute; leaves com¬ 
pound; leaflets 15-21, lanceolate, thin, subrevolute, margin 
serrate-dentate, green above, somewhat lighter and glaucous 
below, lateral leaflets sessile, 5-10 cm. long, 1.5-2.5 cm. broad, 
apex acuminate to subacuminate, base obtuse, terminal leaf¬ 
lets about 7 cm. long, 2.5 cm. broad, acuminate at apex, obtuse 
at base; terminal petiolule 0.2-1 cm. long, rachis segments 
about 2.5 cm. long, petioles 6-10 cm. long; inflorescence a ter¬ 
minal thyrsus about 10 <an. long, 5 cm. broad; fruit 3.5 mm. 
long, 3 mm. broad, somewhat flattened, red, covered with a 
dense layer of long red hairs; seed 2.5 mm. long, 2.2 mm. broad, 
smooth, slightly larger at one end. 

In many respects this plant is intemediate between Rhus 
glabra and R. typhina, having glabrous leaves, puberulent 
petioles, puberulent to glabrate stems, and red, long-pilose 
fruit. However, until its hybrid origin is demonstrated, it 
seems best to treat it as a species. 

Bistributioii: Massachusetts to Virginia, west to Ontario and Indiana (fig. 8). 

OANADA: 

Ontario: Strathroy, Aug. 21, 1910, Greerie, Aug. 22, 1910, and June 12, 1913 
(ND). 

UNITED STATES: 

Massachusetts: Sheffield, Aug. 2,1920, Churchill (M) ; Uncatena Island, Aug. 
10, 1927, Foffg (M). 

New Yore: Mount Olivet Cemetery, Ithaca, Nov. 5, 1922, Muenscher 14$S1 (M). 

Vibgunu: Stony Man Mountain in the Blue Eidge, near Luray, 1901, Steele, 
and Sept. 2,1901 (US type, M photo.). 

Michigan: Sleeping Bear Dune, July 27, 1929, Gates 15866 (F, US). 
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Indiana: near Rochester, Aug. 2, 1923, Deam 39243 (Doam); road to Red Mill, 
Aug. 6, 1909, Nieuwland S426 (ND) ; south of South Bend, 1910, Nieuwland 9467 
(ND); Studebaker's woods, South Bend, Sept. 16,1911, Nieuwland 1819, and Sept, 
25, 1913, 11638 (ND); Lake Maxinkuckee, Sept. 15, 1906, ClarTff (ND type of R. 
£fymnoolada, M photo.). 

6. Rhus glabra L.,Sp. PI. 1: 265. 1753. 

Rhus glabrum var. canadense Mai'sli., Arbust. Am., p. 129. 
1785. 

B. glabrum var. carolinense Marsh., ibid. 

B. glabra Yax. coccmea DC., Prodr. 2: 67. 1825. 

B. glabra var. dioica DC., ibid. 

R. glabra var. Jiennaphrodita DC., ibid. 

R. glabra var. Occident alis Torr., Bot. Wilkes’ Exped., p. 
257. 1862-1874. 

R. glabra var. elegans Engler in DC., Monogr. Phaner. 4: 
377. 1883. 

22. glabra var. cismontana Cockerell in Daniels, El. Boul¬ 
der, Colo., p. 167. 1911. 

22. Canademe Miller, Card. Diet, ed. 8. 1768; Poir., Encyc. 
Meth. 7: 504. 1806. 

22. elegans Ait., Hoi't. Kew. 1: 366. 1789. 

22. elegans var. glauca Demcker, Mitt. Deutsch. Dendr. Ges. 

for 1909, p. 325, 327. 1909. 

22. elegans var. superba Demcker, ibid. 

22. hypselodendrum Moench, Meth., p. 73. 1794. 

22. laevicaulis Torr. ex Gray, Mem. Am. Acad. 4: 28. 1849. 
22. sanguinea Hort. ex Lavallee, Arb. Segrez., p. 53. 1877, 
nomen., ex Dippel, Handb. Laubholzk. 2: 367. 1892. 

22. viridifiora Hort. ex Engler in DC., Monogr. Phaner. 4: 
376. 1883, non Poir. 

22. coccinea Hort. ex Dippel, Handb. Laubholzk. 2: 367. 
1892. 

22. carolinense Marsh, ex Hook. & Ja(^s., Ind. Kew. 2: 
713. 1895. 

22. macrothyrsa Goodding, Bot. Gaz. 37: 56. 1904. 

22. occidentalis Blankinship, Mont. Agr. Coll. Sci. Stud. 1: 

86. 1905; Greene, Proc. Wash. Acad. Sci. 8: 193. 1906. 
22. albida Greene, ibid. 194. 
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R. aprica G-reene, ibid. 193. 

R. arbuscula Greene, ibid. 184. 

R. arguta Greene, ibid. 192. 

R. asplemfolia Greene, ibid. 106. 

R. atrovirem Greene, ibid. 182. 

R. auriculata Greene, ibid. 178. 

R. cismontana Greene, ibid. 189. 

R. elegantula Greene, ibid. 195. 

22. ithacemis Greene, ibid. 178. 

22. longula Greene, ibid. 186. 

22. ludoviciana Greene, ibid. 183. 

22. media Greene, ibid. 188. 

22. nitens Greene, ibid. 190. 

22. oreopMla Greene, ibid. 177. 

22. petiolata Greene, ibid. 185. 

22. pulchella Greene, ibid. 182. 

22. pyramidata Greene, ibid. 180. 

22. sambuci/m Greene, ibid. 190. 

22. sorbifolia Greene, ibid. 195. 

22. tesseUata Greene, ibid. 191. 

22. vdlida Greene, ibid. 185. 

22. calophyUa Greene in Fedde, Eep. Spec. Nov. 5; 45 
1908. 

22. angusiiarum Ltinell, Am. Midi. Nat. 3: 144. 1913. 

22. Sapemanii Lunell, ibid. 147. 

Sohmalteia glabra Small, FI. Southeast. U. S., pp. 729 
1334. 1903. 

Toxicodendron glabrum Kuntze, Rev. Gen. PI., pt 1 p 
154. 1891. 

A large shrub with stout branches; branches glabrous except 
those of the inflorescence sparsely to densely puberulent, older 
stems with scattered lenticels, often glaucous; leaflets 11-31, 
lanceolate to elliptic-lanceolate, thin, subrevolute and serrate 
or rarely subentire-margined, from deep to light green and 
smooth above, somewhat hghter beneath, often glaucous above 
and below, lateral leaflets subsessile, 6-12 cm. long, 1.5-3 cm. 
broad, apex acuminate, base unequal and subeordate to sub- 
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cuneate, terminal leaflets long-petiolulate or sessile, 5-9.5 cm. 
long, about 1.5-^.5 cm. broad, apex acuminate, base rounded 
unless leaflet sessile, then cuneate; terminal petiolule 0-2 cm. 
long, rachis segments about 3 cm. long, petiolules about 1 mm. 
long, petioles 8-11 cm. long, thick; inflorescence a large ter¬ 
minal thyrsus about 14 cm. long, 7 cm. broad, bracts linear- 
lanceolate, 1 mm. long, 0.4 mm. broad, pointed at the apex, pu¬ 
bescent or glabrous on the outer surface and glabrous within, 
ciliate with simple hairs, deciduous; flowers many, petiolulate, 
each flower subtended by a single bract; sepals lanceolate, 2 
mm. long, 1 mm. broad, pilose on both surfaces, very sparsely 
so on the outer surface, more or less ciliate with simple hairs, 
persistent; petals whitish in the dried state, lanceolate and 
curved inward at the tip, about 0.5 mm. long in the staminate 
flower, shorter in the pistillate flower, 1 mm. broad, short- 
pilose on the outer surface and long-pilose on the inner, decidu¬ 
ous ; filaments the same length as the sepals, anthers lanceolate, 
1.5 TTiTn. long, 0.8 nun. broad in the staminate flowers; stigmas 3, 
styles 3; fruit 4 mm. long, about as broad, somewhat flattened, 
red, covered with a dense layer of short red hairs; seed 2.5-3 
■mm. long, 2-2.5 mm. broad, smooth, slightly larger at one end. 

This widespread species is one in which much variation oc¬ 
curs. The color of the leaves varies from a pale to a deep 
green, and the glaucescence may be nearly white to almost un- 
noticeable. The degree of revoluteness and serration also 
varies considerably. The difference in leaflet number on leaves 
of a single plant is often as much as fourteen. From field ob¬ 
servation and greenhouse and herbarium studies of such varia¬ 
tions, it would seem that these variations are individual and 
due to ecological conditions rather than to varietal or specific 
segregations. However, two rather marked variations do oc¬ 
cur (see below). In one case the variety is a stout shrub 
bearing bipinnate leaflets, and in the other case it is a rather 
slender-stemmed, small-leaved shrub, with sparse-pilose 
branches and with the red hairs of the fruit-coat quite different 
from those of the species (see pi. 13, fig. d). 




. The geographic distribution of Situs gXcLbTO. Ii.| S. glcibYO. var. laci/iioto Car., S, gldhva var. ftorcaZii 
nd if. Asliei TSmall) Greene. 
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Distribution: New Hampshire to Georgia west to British Columbia, eiislern 
Washington, Oregon, and Nevada, to Tamaulipas and Chihuahua (fig. 9). 

CANADA: 

British Columbia: Ashcroft, June 28, 1907, OoicZea SIS (F, M). 

UNITED STATES: 

New Hampshire: Hillsboro, July 28, 1920, Batchelder (M). 

Vermont: Brandon, alt. 475 ft., Sept. 9,1922, Button (M). 

Massachusetts : Barnum Street, Sheffield, July 26, 1920, Churchill (M); Non- 
quitt, Aug. 23, 1888, Siurtrvant (M) ; near Water Shop Pond, Springfield, Aug. 6, 
1924, Seymour 489 (M); Southampton, ex Chapman Herb. (M); upper Moody 
Road, Dracut, July 20, 1927, Beattie (Okla), July 26, 1929 (M); East Framingham, 
Aug. 4, 1890, Sturtevant (M); Milton, July 29, 1888, ex ChurohUl Serb. (M) ; 
Harland Street, Milton, July 17, 1898, Churchill (M); Dorchester, July 80, 1882, 
ChurohUl, and Sept. 21, 1884 (M); Petersham, July 13, 1908, JacTc (M). 

Rhode Island: Cumberland, Sept. 13, 1903, Greaman 182Q (M). 

New York: Jerome Park, New York, Oct. 11, 1930, Wilson (NY) ; Chemung Co., 
July 8,1896, Lucy 7784 (F) j Cold Spring Harbor, Aug. 24,1903, Whitford 6S (F) ; 
near Cornell University boathouse, Ithaca, July 7, 1913, Palmer 4‘ Wiegand 76o 
(M); Ithaca, July 22, 1878, Trelease (M); Fall Creek, Ithaca, July 17 and Sept. 
1893, Wiegamd (US type of B. ithaeensis); near Lake Waecabuc, Aug. 12, 1894, 
Polla/rd (US type of B. pyramidata); Yonkers, Nov. 2, 1930, Wilson (NY); Penn 
Yan, Sort well (M). 

New Jersey: Alpine, Oct. 8, 1932, WUson ^ Alexamder (NY); .75 mile north¬ 
west of Shiloh, July 24, 1927, Adams 8$1 (M) \ Watchung, July 5, 1930, MoldcnJse 
1391 (M), July 27,1931, 6068 (NY). 

Pennsylvania: 1907, Jennings (ND); Pittsburgh, Aug. 2, 1907, Jennings 
(ND); Hittanning, Aug. 16,1906, Jennings (ND); mountains north of Harrisburg, 
July 12, 1888, SmM (M); Ohiopyle, alt. 2000 ft.. Sept. 2, 1907, Jennings (ND); 
Deep Valley, Aug. 9, 1907, Jennings (ND); Mountville, Aug. 1895, Bby (M) ; near 
Georgetown, July 28, 1890, Small (F ); Penryn Park, Sept. 18, 1893, Bby (M); 
Beach Haven, June 29, 1889, Seller (F); Moimt Alton, 1900, lUiolc (M); Pocono 
Plateau, July-Aug. 1904, Sarshberger (M ); Schuylkill Park, Philadelphia, July 5, 
1869, Bedfleld 1164 (M). 

Maryland: canal opposite High Island, July 21, 1905, Greene (ND); College 
Park, Steward (M). 

District of Columbia: Washington, Blanchard, and July 34, 1891 (M); M 
Street road N. E., Washington, Oct. 12, 1892, Blanchard, in part (M ); hanks of 
the Potomac near Georgetown, July 3, 1906, Greene (ND) ; Rock Creek Park, Aug. 
16, 1906, Greene (ND); Congress Heights, Aug. 16, 1906, Greene (ND ); hsoaks of 
Potomac, Aug. 16, 1906, Greene (ND); site of old Pennsylvania Railway Station, 
Sept. 20, 1909, Greene (ND) ; Brooklmd, July 27, 1910, Solm (M); Brookland, 
July 3, 1900, Nieuwland 697, June 27,1910, 610 (ND); High Island chain bridge, 
July 13, 1910, SieuwUmd 648 (ND); Brookland, July 5, 1911, Nieuwland 1637 
(ND), July 30,1911 (M), Sept. 6,1911, 1637, and 1912, 1637 (ND). 

Virginia; near Luray, alt. 3400 ft., Aug. 80,1901, Steele 177 (M); south fork of 
the Holston River at St. Clair Bottom, alt. 2200 ft., July 30, 1892, Small (M). 

North Carolina: Lake Junaluska below Mission July 8, 1936, NoeU 10J 
(M); Biltmore, July 10 and Sept. 1, 1896, ex BUtmore Serb, 1378 (M), July 10 
and Sept. 28,1897, l$78b (F, M); Chapel Hill, Ashe (US type of B. oreophUa)^ 
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South Cakolina: Anderson, July 14, 1919, Davis (M). 

Georgia: between Gray and Macon, June 1, 1928, OUlespie 4894 (ND); Stone 
Mountain, July 12, 1902, Smith fS$B6 (F); Blue Ridge Mts., Aug. 11, 1909, Smith 
36S7 (F) ,• Yellow River, July 27, 1897, Bggert (M); Yellow River near McGuire's 
mills, alt. 750 ft., July 11, 1893, SmaU (F, US type of JB. puldheUa). 

Alabama: June 18, 1897, Eggert (M); Gadsden, 1888, McCarthy (US type of 
J?. atrovirens); bank of Warrior River, between Riverview and Holt, Oct. 24, 1908, 
Harper 13$ (M). 

Mississippi: Agricultural College, Aug. 11-17, 1896, Pollard lisei (F, M, co¬ 
types of R. aurmUata) j near BatesviUe, Sept. 17, 1896, Eggert (M). 

Louisiana: Cote Blancke, Oct. 10, 1882, Langloia (ND type of R. Iwdovidana, 
M photo.). 

Ohio: Oxford, July 9, 1910, Overholts (M) j Oak Harbor, Aug. 1927, Moore 
(Okla). 

West Virginia: near Ripley, June 27, 1930, BerUey 846 (M); near Varney 
School, July 7, 1930, Berhley 986 (M); near Buckhannon, July 17, 1895, Pollock 
and July 17, 1896 (M). 

Michigan: region of Douglas Lake, June 27, 1928, Hanna 404 (M); Jackson 
Co., Sept. 19,1898, Camp (F type of R. media, M photo.); Lawton, 1909, Nieuwlamd 
243$ (ND) \ Lake Michigan, Lawton, July 19, 1909, Nieiiwland (M). 

Indiana: Lost Lake, Aug. 18, 1906, Clark (ND type of R. arhusoula); Chaw 
Lake, July 2, 1912, Ni&uwland (M); near Hartford City, June 25, 1905, Deam, 
July 9, 1910, 7030, and 7034 (Deam); Clark Co., July 30, 1909, Deam $421 (ND); 
Stone Lake, July 7, 1920, Deam 31347 (Deam); New Albany, July 31, 1911, Deam 
93$8 (Deam); MedaryviUe, July 14, 1920, Deam 31736 (Deam); Decker, April 20, 
1911, Deam 7872 (Deam) ,* near Howe, Aug. 29,1914, Deam 149$6 (Deam) ; Miller, 
July 6, 1912, Niemoland (M) ; north of Hudson Lake, Aug. 17, 1912, NievAxiUmd 
10416 (ND); near Culver, July 2, 1911, Deam 8990, 8991 (Deam, ND), Aug. 31, 
1914, 1$082, Aug. 19,1915, 1794$, and June 30,1921, 34379 (Deam); 8 miles north¬ 
east of Cannelton, Oct. 2,1920, Deam 33348 (Deam); Mineral Springs, Nieuwland 
11741 (ND); near Pulaski, June 7,1924, Deam 40$6$ (Deam) ; Notre Dame, Niewo- 
land 627, 1909, 9077 (ND) ; ice-hous^ Notre Dame, July 5, 1909, Nienwlamd $ (M, 
ND), 8a (ND); Notre Dame, 1910, Hicmolomd 9468, Sept. 17, 1910, 676 (ND); 
road from Carter's Field, Notre Dame, Juno 23, 1913, Nienwland 11270 (ND); 
road from ice-house to Carter's Field, Notre Dame, Sept. 10,1913, Nievwland 11807 
(M, ND); Wells Co., July 25, 1897, Deam (F). 

BIentuckt : Bowling Green, Aug. 23, 1899, Price (M). 

Tennessee: Charlotte Pike, June 10, 1881, Gattinger (M); within 3 miles of 
Wolf Creek Station, Sept. 14, 1897, Kearney 639 (M, ND); near Green River, 
Knoxville, July 1898, Buth 83$ (M). 

Wisconsin: Waupaca, 1907, Garische (M); Dane Co., 1862, Greene (ND); 
Madison, June, 5,1925, Palmer 27899 (M) ; Jefferson Junction, July 10, 1903, Eg^ 
gert (M); Fox l^ver, July 25, 1907, Gates 4r Sleeper 181$ (F); near Milwaukee, 
Aug. 1906, Ogden (ND); Rochester, July 24, 1907, Gates 4- Sleeper 1811 (F) ; .5 
mile east of Richland Center, June 7,1912, Lansing 3430 (F). 

Illinois; Riverside, July 6,1878, Brass (F); Leyden, Gates 746 (F); Riverside, 
July 21, 1876, Grossly (F); West Pullman, Sept. 8, 1900, Lans4ng 1111 (F); 
Thornton, June 18, 1902, Lansing 133$ (F); Hinsdale, Sept. 12, 1902, Smith $77 
(F type of R. valida, M photo.); Shawneetown, June 19,1919, Palmer 18491 (M); 
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Illinois State Park, Starved Rock, Jrme-Sept. 1921, Thone ^86 (M) ; Golconda, Oct. 
8,1919, Palmer 17008 (M); near Wady Petra, June 30,1897, Chase 57 (M), Aug. 
7, 1897, 80 (M). 

Minnesota: Dolnoit, July 15, 1912, Chandonnet (M); Squaw Lake, July 22, 
1932, Buell 489 (U) j Spicer, Aug. 1892, Frost (F, M); Stockton Bluffs, Aug. 23, 
1888, Rolsfmger (TJS type of B, longula)* 

Iowa: Cedar River region, July 8, 1929, Burlo 8S8 (M); Buffalo Slough, Mason 
City, Aug. 31,1927, ShmeTs (M) ; Bdgewood, May 31, 1923, ShimeJe (M); Decatur 
Co., June 13, 1896, Fitsfpatrich (F); Missouri Talley, Harrison Co., Aug. 13, 1908, 
Shifnelc (M ); Blairs Bridge, July 5, 1925, ShimeTc (M) j near Joy Creek, 7 miles 
southeast of Westfield, June 4, 1926, Shime'k, and May 25, 1929 (M); Ames, BCitoh- 
cook (M). 

Missousi: near Watson, Sept. 3, 1920, Palmer 18961 (M); Columbia, May 20, 
1876, Tracy (M); Cass Co., June 1865, ex Broadhead Serb. (M); Bear Creek, 
north of Bearcreek, July 16, 1934, SteyermarJc 13351 (M); Dumas, July 27, 1923, 
Bush ions (M); Jefferson City, June 1867, Krause (M) ; Willow Springs, July 8, 
1914, Palmer €8188 (M); Pilot Knob, June 7, 1888, Pommel (M); Des Arc, Nov. 
22, 1907, Smith 45 (F); Independence, June 17, 1895, Bush 147 (M); Courtney, 
July 1, 1934, Bush (M, ND ); Webb City, June 16,1901, Palmer 75, and June 14, 
1903, 16 (M) j Joplin, Oct. 13, 1907, Palmer 1188, and July 4, 1918, 14897 (M) ; 
near Joplin, June 18, 1923, Palmer 83355 (M)j 5 miles southeast of Catawissa, 
June 22,1929, Steyermark 1105 (M); Columbus, June 21,1930, Palmer 36630 (M); 
Noel, Sept. 7, 1913, Palmer 4167 (M); Eiverview Park, Hannibal, Aug. 28, 1911, 
Davis 788 (M); Hannibal, Aug, 22, 1912, Davis $898 (M) j Ely Street, Hannibal, 
June 9, 1915, Davis 4407 (M); Jerome, June 2,1914, Kellogg $11 (M); Bismarck, 
June 25,1920, Palmer 18071 (M); Hallos Ferry Road, St. Louis Co., June 29, 1893, 
ex Glatfelter Herb. (M); St. Louk Co., July 25, 1936, Barkley 1084 (M); Forest 
Park, St. Louis, Eggert, and June 24r-29, 1875 (M) j Baches Grossing, Meramec 
Highlands, June 26, 1910, Craig (M); St, Louis County, June 13, 1876, Eggert 
(M); Jefferson Barracks, June 17, 1890, Hitchcock (M); AUenton, Aug. 30, 1884, 
Kellogg (M); Old Orchard, Oct, 1886, Pommel (M); 3 miles west of Talley Park, 
Sept. 18, 1929, Steyermark 11$9 (M ); Greve Coeur, June 14, 1885, WislUfevms 56 
(M); campus, Washington University, July 7, 1926, Woodson 56$ (M) j Montier, 
June 30, 1894, Bush 139 (M); Galena, May 27, 1914, Palmer 5776 (M); James 
Pork of the White River, June 1,1914, Palmer 5881 (M); Washington Co., July 1, 
IQ28, Kellogg 185$ (M). 

Ark ansas : Cotter, June 16, 1914, Palmer 6011, and Sept. 1, 1915, 8410 (M); 
Decatur, PZ^mfc (M) j Jonesboro, June 29, 1929, Demaree $958 (M); near Hot 
Springs, June 4,1923, Palmer 83044 (M); Marianna, June 21,1935, Griffin 4‘ Hem- 
area 43 (M); Bush, June 18, 1914, Palmer 6085 (M ); near Nogo, Aug. 15, 1932, 
Merrill 8 (M); Pulaski Heights, Little Bock, Sept. 30, 1931, Demaree 8335 (M); 
Wheatley, Sept. 1, 1934, Demaree 10906 (M), 

North Dakota: Kathryn, July 28, 1911, Bergman (Okla); Devils Lake^ Nar¬ 
rows, June 26,1913, LuneU 701 (Minn type of R. angustiamm, M photo.); Devils 
Lake, June 26, 1913, Lunell (ND); Devils Lake, Narrows, Aug. 12, 1913, LuneU 
(Deam, M, US), July 13, 1914 (Deam); Devils Lake, July 4, 1930, Palmer $6898 
(M). 

South Dakota: Spearfish Canyon, Aug. 2, 1926, Hayward 80$ (P) ; Termilion, 
June 29, 1910, Visher 4134 (M) \ 2 miles northwest of Sturgis, Aug. 30, 1911, 
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Carr 95 (M); Piedmont, June & Aug., 1895, Trait (P typo of 5. aambucinaf M 
photo.); Johnson’s mill, Rapid Creek, Black Hills National Forest, alt. 4300 ft., 
July 15,1910, M'urdock 4556 (P); near Piedmont, Talmer 37018 (P, M), June 28, 
1929, 37617 (M); Black Pipe Creek, Aug. 22, 1911, richer 2277 (P). 

Nebraska: Platto River, Louisville, June 18, 1934, Morrison 1094 (M); An- 
selmo, July 6, 1889, Webber (M); Franklin, 1893, Layboiirne (M); Minden, July 
15, 1907, Eapeman (ND), July 8, 1912 (Minn), Sept. 12, 1912, (Minn type of B. 
Eapemaniif ND), July 10, 1933, (ND), July 14, 1933 (M); Lancaster Co., June 
1885, MUUgan S2 (P); Lincoln Co., July 1901, Baker (M); Loup River, Nance Co.,. 
July 14, 1857, Eayden (M); Nuckolls Co., June 21, 1898, Eedgeook 2622 (M) j 
near Plummer Ford, Dismal River, Aug. 24, 1893, Bydberg 1443 (US type of R. 
cismontana). 

Hansas: Kiowa, July 1892, Eitehcock (M); Medicine Lodge, July 22, 1933, 
Talmer 41886 (M); near Galena, June 6, 1924, Talmer 25340 (M); Riley, June 12,. 
im, Norton 72 (M) j Manhattan, Sept 1923, Salmon (M). 

Oklahoma: Caddo Co., June 30, 1903, van Vleet 54 (Okla); 7 miles northeast 
of Norman, May 27, 1928, Barkley 415 (Okla.), and 3 miles west of Norman, July 
1929, Barkley (Okla); 2 miles west of Norman, June 25, 1924, Bruner (Okla); 
east of Norman, near Little River, June 1, 1927, Fielder 38 (Okla); east of 
Norman, Oct. 17, 1926, Little 513 (Okla); near Camp Boulder, Wichita Moun¬ 
tains, June 5, 1926, Little 473 (Okla); Sapulpa, July 27, 1894, Bush 170 (M); 
4 miles east of Tuttle, June 21, 1928, Tersonett 27 (Okla); 4 miles north of 
Reed, June 8, 1931, Bull 187 (Okla); McCurtain Co., June 5, 1930, Little 4r Olm¬ 
sted 31, and June 7, 1930, 132 (Okla); Arbuckle Mts., April 20, 1927, Fieldei 
(Okla) ; 2 miles west of Muskogee, Aug. 5,1926, Little 248, and June 15, 1927, 736 
(Okla); Platt National Park, Sulphur, May 20, 1935, Merrill ^ Eagen 459 (F) ; 
12 miles south of Stillwater, July 14, 1927, Stratton 169 (M); Stillwater, Juno 9,. 
1893, Waugh 103 (M); north of Sacred Heart, May 21, 1932, Barkley 196 (Okla) ; 
8 miles northeast of Finley, June 25, 1919, Jeffs (Okla); Woods Co., June 1917, 
Clifton 99 (Okla ); near Paii*valley, June 1, 1913, Stevens 714 (M). 

Texas: Paloduro, Sept, 11, 1917, Young (M); College Station, Aug. 13, 1921, 
Ferris 4r Duncan 3277 (M); Denison, Oct 28, 1933, MeOregor 43 (M); WiUis,. 
Warner (M); Corsicana, June 1, 1915, Talmer 7823 (M); Strawn, June 26, 1918, 
Talmer 14243 (M); Polytechnic, May 10 and June 6, 1912, Buth 143 (M). 

Wyoming: Wolf Creek, Sheridan Co., July 12, 1896, Nelson 2303 (US type of 
R. asplenifolia, M) ; Beaver Creek, Weston Co., July 21, 1901, Nelson 8456 (M). 

Colorado: alt 6000 ft, July 20, 1895, Cowan (M), 95 (US type of B. tesseUata) : 
near Boulder, alt 5400 ft, July 14, 1920, Eanson C274 (M); Boulder, 1908, Face 
311 (M); Gregorio Canyon, 6100 ft., July 16, 1906, Darnels 221 (M); Manitou 
Iron Springs, 1874, Brandegee 910 (M). 

New Mexico: Capelin Canyon, Sandia Mts., alt 8100 ft, July 15, 1911, Bllis 
256 (M); Santa Fe Creek Valley, July 8,1847, Fencder IIQ (M); Whitman’s Camp, 
18 miles east of Albuquerque, Sept 7,1896, Mulford 1204 (M); on Mogollon Creek, 
MogoUon Mts., Catron Co., July 14,1903, Metcalfe, and 227 (M); Santa Rita, Aug. 
8,1895, Mulford 706 (M); White Mts., Lincoln Co., June 1936, Eimckley 766 (F); 
White Mts., alt 6400 ft, Aug. 20, 1897, Wooton $81 (M, ND); mountains west of 
Las Vegas, 1881, Vasey (US type of B. sorbifolia); south end of the Black Range, 
Kingston, about alt 6600 ft., June 16,1904, Metcalfe 998 (M). 
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Abizona: Pine Canyon, Chiricahua Mts., alt. 6500 ft, Aug. 25, 1906, Bhmer 
96, and 98 (ND), 1293 (P, M); Paradise, Aug. 26, 1906, Blumer 981) (US type of 
J2. calophylla); Stephens' Ranch, Chiricahua Mts., alt. 5700 ft., July 8, 1907, Blumer 
1267 (M); Cochise Co., Aug. 8,1907, Stephens FC16 (ND); Flagstaff, July 13,1889, 
Greene (OT)); Flagstaff, Aug. 29, 1922, Sanson A169 (M); Francisco Peahs, alt. 
2300 m., Aug. 18, 1901, Leiberg 3871 (US type of B, albida); near Flagstaff, 
alt. 7000 ft., July 18,1898, MacDougal 309 (F); Gila Co., Aug. 27, 1936, Little 4286 
(M, ND); Fort Apache, June 21-30,1890, Falmer 38$ (US type of E. elegawtula); 
Santa Rita Mts., Pima Co., June 24, 1882, Pring'fe (M). 

Idaho: Clarks Fork Ynllcy, hclow Parma, 680 m. alt., Aug. 21, 3895, Leiberg 
1334 (M); Nez Perce Co., alt. 3500 ft., July 14,1896, Seller 0491 (M, ND). 

Utah; Provo State Canyon, alt. 6000 ft., 1894, Jones 3612 (M); Beaver Mts., 
Millard Co., Sept. 1909, Greene (ND); Farmington Canyon, near Salt Lake City, 
July 14, 1902, Pammel 4' Blackwood 3661 (M); Provo, June 16, 1902, Goodding 
1129 (M); mouth of Rock Canyon, Provo, alt. 5000 ft., May 28,1934, Sarrison 7541 
(M) j Provo, alt. 6000 ft., July 10, 1894, Jones 3612 (M, US type of R. rdtens) ; 
Weber Co., June 1889, Dodge 111 (M). 

Nevada: Caliente, May 29,1902, Goodding 988 (M, US type of R. maorothyrsa), 

Washington; Camas Creek, Aug. 20, 1897, Gorman 632 (US type of R. aprica); 
along Columbia River, north of Wenatchee, May 5,1929, Benson 1312 (M); east of 
Leavenworth, alt. 1100 ft, July 14, 1920, Otis 990 (M )5 near Rock Island, June 
15,1931, Thompson 6756 (M) j near Old Fort Okanogan, June 8,1841, Pickering 4 
Brackenridge (Wilkes' Exped.) 927 (US type of R. glcibra var. occidentalis); 
Spokane, Aug. 1892, Sandberg (M )5 Spokane, July 1898, Savage, Camion 4 
Lenocker (F, M ); Walla Walla, July 1898, Savage, Cameron 4 Lenocker (F); 
Wawawai, May 1897, Blmer 872, July 17, 1892, Lake (M); Almota, July 5, 1892, 
Lake 4 (^J) t Whitman Co., June 27, 1933, Thompson 9250 (M, ND). 

Oregon: Rattlesnake Spring, July 21, 1930, Palmer 37994 (M); lone. Sept. 
1902, Baker 122 (M); near Rhea Creek, 540 m., Sept. 11, 1894, Leiberg 893 (M, 
US type of R. arguta) ; 2 miles above mouth of the John Day River, May 25,1925, 
Senderson 5199 (M ); along the Seattle River, near Grant, June 30, 1887, Sowell 
1108 (M, ND) j along Bakeoven Creek, Maupin, Aug. 3, 1924, Whited 1059 (ND). 

MEXICO; 

Chihuahua; Sierra Madxe, June 21-July 29, 1899, Nelson 6002 (US); in the 
Sierra Madre near Colonia Garcia, alt. 7500 ft., July 20, 1899, Townsend 4 Barber 
154 (F, M, ND, US). 

Tai^aulipas ; above Mesa de Tierra, near San JosA Sierra de San Carlos, July 
12,19ZQ, Bartlett 10281 (US). 

6a. Rhus glabra L. var. laciniata Oarrilre, Rev. Hort. for 
1863, p. 7. 1863. 

Rhus Mpimiata Greene, Torreya 6: 155. 1905. 

B. glabra foima laciniata Robinson, Rhodora 10: 35. 
1908. 

A stout-branched, glabrous shrub "with leaves bipinnately 
compound, of 19—29 pinnae, each pinna with 1—11 leaflets, lat¬ 
eral leaflets lanceolate, 3-5 cm. long, 0.6-1 cm. broad, entire, 
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serrate or laciniate, the terminal laciniate, petiole and raohis 
very stout. 

ITNITBD STATES: 

PinnstCiVAnia: near West Chester, Oct. 5, 1876, Sngelmarm (1£). 

Delawaeb: cultivated, Centerville, July 17, 1877, Commons (M). 

Ikdiana: cultivated, Notre Dame, Aug. 5 and Oct. 5,1912, Niewvland 10S80 (M, 
ND), 1923 (ND). 

MissouBi: cultivated, Missouri Botanical Garden, Sept. 17, 1906, Kellogg (M). 

6b. Rhus glabra L. var. borealis Britton, Manual, p. 601. 
1901. 

Rhus glabra var. Sandbergii Vasey & Holz. ex Greene, 
Proc. Wash. Acad. Sci. 8: 187. 1906. 

R. borealis Greene, ibid. 188. 

R. Sandbergii Greene, ibid. 

A shrub with slender, sparsely pilose branches; leaflets few, 
small, serrate; fruits covered with glandular hairs about 0.5 
nun. in length. 

CANADA; Ontario: Strathroy, June 16, 1910, Oreene (ND). 

ITNITBD STATES: 

Mighioan: Douglas Lake region, July 16, 1918, Ehlers (M); Alma, Aug. 12, 
1895, Etwis (B type, M photo.); Q-lenwood Cemetery, Flint, July 25, 1909, Sherff 
(F). 

Minnesota; Thompson, July and Aug. 1891, Sandherg (F, DS type of 5. Swnd- 
hergii, M photo.). 

7. Rhus Ashei (Small) Greene, Proc. Wash. Acad. Sci. 8: 
179. 1906. 

Rhus caroliniana Ashe, Bot. Gaz. 20: 548. 1895, non 
Miller, Gard. Diet., ed. 8. 1768. 

Schmaltsia Ashei Small, FI. Southeast. U. S., pp. 729,1334. 
1903. 

Stout-branched shrub; new and old branches glabrous ex¬ 
cept for the peduncle and branches of the inflorescence which 
are densely villous-hirsute, buds tan, lanuginose; leaves com¬ 
pound; leaflets elliptic to elliptic-lanceolate, 13-23, thin, not 
revolute, margin serrate-dentate, dark green, glabrous, and 
almost shining above, somewhat lighter, glabrous, and dull but 
not glaucous beneath, lateral leaflets subsessile, 8-13 cm. long, 
2.5-4.5 cm. broad, at apex acute to subacuminate, subcuneate to 
obtuse at base, terminal leaflets 7-9 cm. long, 3-4 cm. broad. 
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acute to subacuminate at apex, obtuse at base; terminal peti- 
olule 1.5-2 cm. long, not winged, rachis segments about 3-5 cm. 
long, not winged, petiolules about 1 nun. long, petioles 9-11 cm. 
long, stout; inflorescence a large terminal tbyrsus about 18 
cm. long, 12 cm. broad, bracts narrowly deltoid-lanceolate, 1.5 
mm. long, 0.5 nun. broad, pointed at the apex, glabrous on both 
surfaces, ciliate with simple hairs, deciduous; flowers many, 
polygamo-dioecious, each flower subtended by a single bract, 
pedicels about 1.5 mm. long; sepals deltoid-lanceolate, 1.5 mm. 
long, 0.7 mm. broad, pilose on the outer surface, glabrous on 
the inner surface, ciliate with simple hairs, persistent; petals 
whitish in the dried state, elliptical, acuminate and inrolled at 
the apex, about 1.5 m m . long, 0.7 mm. broad, sparsely pilose and 
with a few glandular hairs on the outer surface, long-pilose on 
the inner surface, not ciliate, deciduous; stigmas 3, styles 3; 
fruit 4 mm. long and broad, somewhat flattened, red, covered 
with a dense layer of short red hairs; seed 2.5 mm. long, 2 nun. 
broad, smooth, larger at one end. 

This seldom-collected species of eastern North America is 
obviously closely related to Rhus glabra, but the leaflets are 
coarser, much deeper green, more dentate, and are not at all 
glaucous. The red hairs on the fruit are longer than in Rhus 
glabra, but are of the same form in both species. 

DistributiozL: North Carolina and Indiana (fig. 9). 

UNITED STATES; 

Nosth Oabolina: Granville Co., Aug. 10, 1895, Ashe 8 B 6 (M, ND). 

Indiana: 4 mile bridge, Notre Dame, Sept. 10, 1913, Nienwland 116S4 (H) ; 
Studebaker's -woods, South Bend, Sept. 25,1913, NieuwJaTid 11688 (M, ND). 

Subgenus Sohmalizia (Desv.) Schneider, emend. Barkley 

SoHMALTZiA Desv., Joum. de Bot. Appl. 1: 229. 1813; DC., 
Prodr. 2: 72. 1825, as Schmalda in syn.; Schneid., lUustr. 
Handb. Laubholzk. 2: 148. 1907, as subgenus. 

Lobadmm Baf., Am. Monthly Mag., p. 357. 1819. 

Neostyphonia Shafer in Britt., N. Am. Trees, p. 612. 1908. 

Rhoeidium Greene, Leafl. Bot. Obs. & Grit. 1: 143. 1905. 

Styphonia Nutt, ex Torr. & Gray, FI. N. Am. 1: 220. 1838. 

TMrpmia Baf., Med. Eepos. N. T. 5: 352. 1808. 
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Trichocarpae Engler, Bot. Jahrb. 1: 379. 1881, as sootion, 
ill part. 

Spreading slirubs, small trees, or rarely scandent plants; 
branches many, comparatively slender. Leaves simple, tri- 
foliolate, or imparipinnately compound, deciduous or not. In¬ 
florescence a compound spike, either stout and contracted or 
slender and diffuse. Flowers mostly polygamous, numerous, 
sessile or nearly so, subtended by squamaceous chai-taceous or 
coriaceous, concave bracts, each enclosing a pair of bractlets; 
bracts deltoid-lanceolate or broadly ovate and pubescent on the 
outer surface with simple and usually with glandular hairs 
intermixed, commonly ciliate with simple and glandular hairs. 
Drupes red or orange; epicarp pubescent with simple and 
glandular hairs. 

North America, from Canada to Costa Eica. 

Type species; Rhus aromatica Ait., Hort. Kew. 1; 367. 1789 
(Tocoicodendron Crenatum Miller, Gard. Diet., ed. 8. 1768). 

Three elements of Sohmaltzia have been variously proposed 
as generic segregates by Eafinesque, Nuttall, Greene, and 
others; in each case the author points out the morphological 
divergence from Sumac, but mostly overlooks the similarity to 
the other elements of this group. Inferring from his treat¬ 
ment, Gray alone seems to have realized their mutual relation¬ 
ships. 

ZBT TO THE SECTIONS 

Flowers nsnally appeaxing with the leaves; evergreen shrubs nnd trees, mostly 
of subtropical North America. 

Arillaiy inflorescences not surpassed by subtending leaves; leaves thin- 

coriaceous ; inflorescences with many loose, slender, lateral spikes. 

.PSEUDOSTOAC 

Axillary inflorescences surpassed by the subtending leaves; leaves coriaceous; 
inflorescences with few, contracted, usually lateral, stout spikes. 


Leaves mostly simple. Sttphonia 

Leaves mostly imparipinnately compound. Psettdosohmialtzu. 


Flowers usually appearing before the leaves; mostly deciduous shrubs of 
temperate North America. 

Spinescent shrubs with very small, 3-0-foliolate leaves; rachis winged; bracts 

and braeteoles approximately the same size.. .Beoeidixdu: 

Gracefully diffuse or subseandent shrubs, usually with 3-foliolate leaves; 
rachis not winged; braeteoles mudi smaller than the bracts... .Lobabiuic 
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Section PsBTJDoscMAC Barkley, n. sect. 

Slender shrnbs mtli many lax, diffuse branches, each clothed 
with alternate, subcoriaceous, and persistent odd-pinnate 
leaves; leaflets more or less pubescent, usually entire and sub- 
revolute-margined; rachis not winged. Flowers many, white 
or cream-colored, in apical, laxly paniculate, compound spikes, 
perfect or polygamo-dioecious, sessile; each flower subtended 
by a subovate, subacute and persistent bract and two similar 



bracteoles. Drupe red, slightly broader than long; seed bony, 
smooth, flattened, smaller at one end. 

Mexico to Costa Eica (fig. 10). 

Type species: Bhus terebinthifolia Schlecht. & Cham., Lin- 
naeaS: 600. 1830. 

Pseudosumao is a natural assemblage of species having 
slender, subscandent, diffuse branches terminated by very 
slender, diffuse, compound spikes of very small flowers. Bhus 
Hartmanii seems to indicate a relationship between this group 
and PsBunoscHMAiiTZiA. 
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KEY TO THE SPECIES AND VAEIETIES 

Leaflets of the leaves below the inflorescence small, 1-2 cm. long. 

Leaflets mostly 9-15, petiolulate, rarely lobed. 

Stem and leaves densely pubescent; inflorescence relatively coarse. 

. 8. E. Eartmanii 

Stem and leaves puberulent; inflorescence relatively slender_ 9. S. jalisoana 

Leaflets mostly 3-5, sessile or subsessile, often lobed. 10. E. Arsenei 

Leaflets of the leaves below the inflorescence relatively large, l,5-7.5 cm. long. 

Leaflets when mature mostly sessile or subsessile. 

Leaflets not rugose; veins not prominent below. 11. E, Oaleottii 

Leaflets rugose; veins prominent below. 

Leaflets usually 5-7; inflorescence diffuse. 18. E. rubifolia 

Leaflets usually 3; inflorescence compact.. ,18a. E. rubifolia var. suboordata 

Leaflets when mature petiolulate (very shortly so in No. 15). 

Bracts glabrous or nearly so, not ciliate at apex; stem glabrate; pubescence 

coarse, sparse, confined mostly to the areas between the veins. 

. 1$. E. Baarola^i 

Bracts pubescent, ciliate at apex; stem pubescent (except in No. 16a); 
pubescence fine, confined chiefly to the veins or densely distributed over 
the entire under-surface of the leaflets (except in No. 16a), 

Leaflets mostly oblong-lanceolate; northern Mexico. 14. E. Pahneri 

Leaflets mostly broadly lanceolate to narrowly ovate; central and south¬ 
ern Mexico and Central America. 

Pubescence of leaflets not confined to veins either above or below, 

copious below; leaflets more or less acute, subsessile. 

... 15, E. oostarioensis 

Pubescence of leaflets sparse, mostly confined to veins both above and 
below, or glabrate; leaflets more or less long-acuminate, usually 
distinctly petiolulate. 

Leaflets mostly small, with pubescence on veins both above and be¬ 
low; steins pubescent. 16. B. terebmtMfoUa 

Leaflets mostly larger, glabrous or glabrate; stems glabrate. 

. 16a. E. terebinthifoUa var. Loeseneri 

8. Rhus Haxtmanii Barkl., n. sp.^ PI. 18, fig. 1. 

Shrub or small tree; branches tan, pubescent; leaves com¬ 
pound, petioles about 1.5 cm. long, stout; leaflets about 15, 
broadly lanceolate, subfalcate, about 2.5 cm. long, 1 cm. broad, 
subacute at the apex, mucronate, more or less unequal, obtuse 

^Bhus Hartmann Barkley, n. sp. Arbuseula; foliis imparipinnatis, foliolis 
11-17 teniiibixs lato-subfalcatis lanceolatis cireiter 2.6 cm. longis 1 cm. latia 
subaontiB muoronatis supra sparse et subtus dense moUiterque pubesoentibus 
iutegris margiaibus subrevolutia basi inaequalibus plenunque breve-petiolulatis; 
floribuB multis in spids tennlnalibus et lateralibus diffnsis oompositia dispositis, 
braetds persistentibns.-Oollected at Oakridgo Pass, Sonora, Mexico, alt. 6700 
ft., Dec. 12 and 18,1890, Bortmm SU (US 806181 type). 
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to cuneate at the base, i*evolute-margmed, entire, dark green, 
dull and sparsely pubescent above, lighter and densely pubes¬ 
cent beneath, short-petiolulate to subsessile, terminal petio- 
lules about 0.5 cm. long, lateral petiolules about 1-2 nmn. long; 
rachis segments about 1 cm. long; inflorescence a loose, com¬ 
pound spike, terminal and in the axils of the uppermost leaves, 
bracts ovate, 1 mm. long, 1 mm. broad, rounded at the apex, 
pilose on both surfaces, ciliate with simple hairs; flowers nu¬ 
merous, sessile; sepals ovate, 1.5 mm. long, almost as broad, 
glabrous on both surfaces, ciliate with simple hairs, persistent; 
petals whitish in the dried state, ovate, 2 Tmu. long, almost as 
broad, glabrous on the outer surface, pilose on the inner sur¬ 
face, ciliate with simple hairs, filaments shorter than the se- 



Pig. 11. Floral morpliolog 7 of Shug Eartmanii BarkL x 10%. 


pals; anthers oval; fruit red, pubescent with simple and gland¬ 
ular hairs. 

This species seems to be closely related to Rhus jaliscana, 
but differs from it in being canescent, with much shorter in¬ 
florescences which diverge from the axis at a greater angle. 

Distribution: Sonora^ Mesdco (fig. 10). 

MEXICO: 

SoiroBA: canyon, Einconada, Nov. 27, 1890, Lloyd S78 (T7S); Oakridgo Pass, 
alt. 6700 ft., Dec. 12 and 13, 1890, Hartman $34 (Calif, G, M photo., NY, PA, US 
type); Hnebnerachi, Dec. 12, 1890, Hartman $79 (PA), same locality and date, 
Lloyd $79 (Calif, F, G, NT, Penna). 

9. Rhns jaliscana Standi., Contr. IF. S. Nat. Herb. 20: 219. 
1919. 

Shrub or small tree, 3-5 m. high; branches tan, appearing 
glabrate but minutely and sparsely pilose, lenticels prominent; 
leaves compound, petioles about 2 cm. long; leaflets 13-15, thin, 
narrowly ovate, bluntly acute and mucronate at the apex, un- 
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equal and subcuneate at base, short-petiolulate, subrevolute 
aiul entire-margined, barely pilose, bluish, dull, rough to the 
touch above, barely pilose on the veins and essentially glabrous 
below, terminal leaflets 2-2,5 cm. long, 0.8-1.1 cm, broad, de¬ 
current, with petiolules 0-0.5 cm. long, lateral leaflets l.S-3 
cm. long, 0.6-1.4 cm. broad, the lower with petiolules 0.4 cm. 
long, the uppermost sessile; rachis segments about 0.9-1.1 cm. 
long; iafloreseenco a loose, terminal, compound spike 25 cm. 
long, 15 cm. broad, bracts broadly ovate, 1 mm. long, 1.3 mm. 
broad, rounded at the apex, sparsely pilose at the center on 
the outer surface, glabrous on the inner surface, ciliate with 
simple hairs, persistent; flowers numerous, sessile; sepals del¬ 
toid-ovate, 1.25 mm. long, 1 mm. broad, glabrous on both sur¬ 
faces, ciliate with simple hairs; petals whitish in the dried 
state, deltoid-ovate, about 1 mm. long, 0.8 mm. broad, glabrous 
on the outer surface, sparsely pilose within, not ciliate; styles 
3; disk large, lobed, pink; fruit 7 mm. broad, 6 mm. long, red, 
pubescent with simple and glandular hairs. 

This species is apparently most closely related to Rhus Pal- 
meri. However, it has more numerous, smaller, and petiolu- 
late leaflets, and much longer branches to the inflorescence. 

Distributioii: Jalisco, Mexico (fig. 10). 

MEXICO: 

Jaliscx): barranca, Guadalajara, Nov. 23, 1930, Jont'S S7099 (Calif, M, NY) j 
moist places in the barranca near Guadalajara, Nov. 3, 1888, Prmgle 1774 (Calif, 
P, G, M photo., ND, NT, PA, ITS type) j barranca near Guadalajara, Nov. 18, 
1889, Prmgle B756 (B, Calif, F, M), alt. 5000 ft., Dec. 7, 1902, 971B (E, G, M, NY, 
ITS); Barranca Ibarra, Guadalajara, alt. 1500 m., Jan. 1923, JS,eko 4600 (ITS); be¬ 
tween Bolanos and Guadalajara, Sept. 22, 1897, Bose S09S (ITS); between Ataquiza 
and Chapala, Oct. 4, 1903, Bose #■ PaMer 7608 (G, ITS) ,• La Barranca, Guada¬ 
lajara, Feb. 28, 1907, Saford 1458a (US). 

10. Rhus Arsenei Barkl., n. sp.^ PI. 18, fig. 2. 

Small shrub; branches slender, tan or chocolate-brown, 

^BhUB Arsenei Barkley, n. sp. Arbuscula; foliis imparipinnatis, foliolis 
plermnque 3-5 ovalibns circiter 2 cm. longis 1 cm. latis acutis v^ rare mucronatis 
subcuneatis sessilibus marginibus revolutis utrinque pilosis, lateralibus integris, 
terxninalibus saepe 1-2-lobatis vel serratis, rhache non alato; floribus in spicis ter- 
minalibus lateralibusque graeilibus difPusis compositis dispositis, bracteis persis- 
tentibus.—Collected at Acatzingo, Distrito de Tepeaoa, vicinity of Puebla, Mexico, 
alt, 1900-2110 m., Aug. 1907, Arsine 4‘ Amable 1666 (M type). 
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minutely pubescent, dotted with prominent lenticels; leaves 
compound, petiole 0.7-1.5 cm. long, slender; leaflets 3-7, thin, 
elliptical to ovate, acute at apex, rarely mucronate, sessile, 
revolute-margined, entire or once or twice serrate, pilose, dark 
and almost shining above, paler and ferruginous-pilose below, 
teiTninal leaflet 0.3-2.3 cm. long, 0.1-1 cm. broad, decurrent and 
thereby cuneate at base, lateral leaflets 0.8-1.8 cm. long, 0.4- 
1.2 cm. broad, subcuneate to obtuse at base; rachis segments 
about 0.3-1 cm. long; inflorescence a compound spike, terminal 
and in the axils of the uppermost leaves, exceeding the leaves 
in length, about 8 cm. long and 4 cm. broad, bracts broadly 
ovate, 1 mm. long, about as broad, acute at the apex, sparsely 
pilose in the center of the outer surface, glabrous on the inner 



Fig. 12. Floral nioiphology of Shus Arsenev Barkl. < 10%. 


surface, light green, persistent; flowers numerous, sessile; 
.sepals deltoid-ovate 1.2 mm. long, almost as broad, glabrous 
on both surfaces, eiliate with simple hairs; petals white in the 
dried state, deltoid, about 1.4 mm. long, 1 mm. broad, glabrous 
on both surfaces, eiliate; filaments as long as the sepals; an¬ 
thers oval, 0.5 mm. broad and long; disk 1.5 mm. broad, yellow, 
lobed; ovary 0.5 mm. broad. 

This species is a sruall shrub wnth very small, mostly trifo- 
liolate leaves, which are sparsely and coarsely pubescent. The 
leaflets are mostly sessile and are often tridentate. 

Distribution; Puebla and Oaxaca, Mexico, to Guatemala. 

MEXICO: 

Oaxaca: de Las Sedas a Salom4, Distiito de Etla, nit. 2100 in., Aug. 20, 1921, 
Consatti 4S0S (US) ; 

Puebla : Las Palmillas, Aeatzingo, Distrito de Tepeaca, near Puebla, alt. 2110 
m., July, 1907, Arsine f Amable SiS$6 (M, US) ; Aeatzingo, Distrito de Tepeaca, 
near Puebla, alt. 1900-2110 m., Aug. 1907, Arsine f Amable 1366 (M typ®» US); 
Aeatzingo, Feb. 3,1919, Arsine ^*7" (F). 
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CENTRAL AMERICA: 

Guatemala: Breuas y Setos, alt. 1400 m., July 1921, Toiduz 713 (US). 

11 Ehus Galeottii Standi., Field Mus. Bot. Ser. 11: 163. 
1936. 

Rhus Metopium Sess4 & Moe., PI. Nov. Hisp., p. 47. 1887, 
non L., Syst. Nat., ed. 10. 2: 964. 1759. 

Shmbs 1 m. high; twigs veiy slender, the younger densely 
pilose, the older more or less glabrate and dotted with a few 
scattered lenticels; leaves compound, petioles 1.5-3 cm. long, 
slender; leaflets 3-5, membranaceous, subrevolute, entire or in¬ 
conspicuously sinuate-crenulate-margined, green and pilose 
above, somewhat lighter and densely ferruginous-pilose be¬ 
low, terminal leaflet oblong-oval or oval-obovate, 4-7.5 cm. long, 
2-4 cm. broad, sometimes trilobate near the apex, cimeate or 
long-decurrent at the base, with petiolules 2-5 mm. long, lateral 
leaflets oval, oblong-elliptic or oval-obovate, 2-3.5 cm. long, 
1.3-2.2 cm. broad, rounded, submucronate-subemarginato at 
the apex, rotundate or subcuneate at the base, sessile or sub- 
sessile; rachis segments about 1.3 cm. long; inflorescence a 
small, terminal, compound spike about 2.5-5 cm. long, 2 cm. 
broad, bracts broadly ovate, 0.5 mm. long, 0.8 mm. broad, 
rounded at the apex, pilose on both surfaces, somewhat glandu- 
larly-hairy, persistent; flowers several, sessile; sepals deltoid- 
ovate, 1 mm. long, scarcely as broad, glabrous on both surfaces, 
cUiate with simple hairs; petals whitish in the dried state, 
rhombic-obovate, about 1.5 mm. long, 0.9 mm. broad, glabrous 
but with margin ciliate with simple hairs. 

This species bears from 3-7 subsessHe, tbin and rather 
smooth, t 3 rpieally obovate and obtuse leaflets. Its relationship 
is obviously between Rhus ruhifoUa and R. terehinthifolia, and 
some of the specimens are separable with difficulty from the 
latter. 

PistTibntion: Mesico and Oaxaca, Mesieo (fig. 10). 

MEXICO: ‘without definite locali^, eoD. of 1787—1804, SeaaS, MooiSo, CastiClo #• 
MaldoSado 866, 49S9 (F, Madrid). 

Mexico: hill, CaSitaa, Piatriet of Temasealtepee, Oct. 20, 1033, Hinton 6087 
(NT). 

Oaxaca: Laa Sedaa, 2080 »., Aug. 1, 1897, ConeatH Gonaolea. (G)j Talea, 
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Sept. 1844, GdleoUi 7847 (F, US, cotypes, M photo.); Tautepeo, Jan. 6, 1896, 
tielcr 1789 (NT); Las Sedas, alt. 6000 ft.. Sept. 1894, Smith 841 (NT, US). 

12. Rhus rubifolia Turoz., Bull. Soe. Nat. Moscou 31^: 470. 
1858. 

Toxicodendron rubifoUum Kuntze, Eev. Gen. PL, pt. 1, p. 

154. 1891. 

Shrub; branches tan, dotted •with prominent lentioels, sub- 
glabrous to sparsely pilose; leaves compoimd, petioles about 
2 cm. long; leaflets 5-7, oval to ovate, thin, acute at apex, sub- 
cuneate at base, strongly revolute and entire-margined, dark, 
conspicuously pilose above, densely yellow-pUose below, ter¬ 
minal leaflet 2.5-5 cm. long, 1.3-3 cm. broad, subcordate, peti- 
olules about 1 cm. long, lateral leaflets 2-4 cm. long, 0.8-2.2 
cm. broad, sessile; racMs segments 1-2 cm. long; inflorescence 
a loose terminal compound spike in the axils of the upper 
leaves, exceeding the leaves in length, bracts broadly ovate, 
0.9 mm. long, 1.5 mm. broad, obtuse at the apex, pilose on the 
outer surface, glabrous on the inner surface, ciliate -with simple 
hairs, persistent; flowers numerous, sessile; sepals deltoid- 
ovate, 1.1 mm. long, scarcely as broad, glabrous on both sur¬ 
faces, ciliate •with simple hairs; petals pinkish in the dried 
state, deltoid-ovate to rhombic-ovate, 1.9 mm. long, 1.1 mm. 
broad, glabrous on the outer surface, sparsely pilose on the 
inner surface, ciliate; fllaments as long as the sepals; anthers 
oval, 0.6 mm. long, about as broad; disk 1.5 mm. broad, lobed, 
pink. 

Distribution; Oaxaca^ Mexico (fig. 10). 

MEXICO: 

Oaxaoa: alt. 1750 m., July-Aug. 1900, Consfatti 4- GowsdleB 1046 (US); coll, of 
1840, Galeotti 2515 (F photo., M photo.) ; Monte Alban, alt. 5500 ft, Nov. 24,1894, 
FringU 58S (G); Monte Alban, Oct. 22, 1904, Seler 4S89 (G, US, M photo.); 
Monte Alban, Nov. 24,1894, STnUh SSI in part (G). 

12a. Rhus rubifolia var. subcordata (Turoz.) Engler in DC., 
Monogr. Phaner. 4: 393. 1883. 

Rhus subcordata Turcz., in Bull. Soc. Nat. Moscou 31^: 

470. 1858. 

Branches gray to bro'wn, at first pilose, later glabrate; 
leaves usually temately compound, petioles 1-2 cm. long; leaf- 
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lets usually 3, ovate, subacute, obtuse to subcuueate at base, 
tbiu, rugose, subentire, pilose above and beneath, dark and 
reddish above, yellowish-green beneath, petiolule of terminal 
leaflet 1-5 mm. long, lateral leaflets sessile or subsessile; rachis 
segments about 1 cm. long; inflorescence a very small, terminal, 
compact, compound spike about 2 cm. long and half as broad. 

In the variety the leaflets are fewer than in the species, more 
cordate at the base, and the inflorescence is more compact. 

MEXICO: 

Oaxaca: Villa Alta to Talea, alt. 1200 m., Feb. 20,1919, Relco fOSl (US) ; Monte 
Alban, near Oaxaca City, alt. 5500-6000 ft., 1894, Smith 840 (M, M photo.); Sierra 
de San Felipe, alt. 7000-8000 ft., Oct. 10, 1894, Smith 8401) (NY, US); Monte 
Alban, Nov. 24, 1894, Smith $21 in part (Q-). 

13. Rhus Barclay! (Hemsl.) Standi., Contr. IT, S. Nat. Herb. 
20: 218. 1919. 

Ehus terehinthifoUa var. Barclayi Hemsl., Biol. Cent.- 
Am. Bot. 1: 219. 1880. 

Branches tan, glabrate; leaves compound, petiole 2-5 cm. 
long; leaflets about 9, thin, broadly lanceolate, revolute and en¬ 
tire-margined, daxk green and dullish above, lighter below, 
acuminate at apex, subcordate to subcuneate at base, lateral 
leaflets 2-7 cm. long, 1-3 cm. broad, with petiolules 0.1-0.7 cm. 
long, terminal leaflets usually smaller, with petiolules about 0.5 
cm. long; rachis segments 1-2.5 cm. long; inflorescence a dif¬ 
fuse, compound spike, terminal and in the axils of the upper¬ 
most leaves, bracts deltoid-ovate, 1.8 mm. long, 0.8 niTn. broad, 
glabrous on both surfaces, ciliate with simple hairs near the 
base, persistent; flowers numerous, sessile; sepals deltoid- 
ovate, 1.5 mm. long, 1 mm. broad, puberulent at base on the 
outer surface, ciliate with simple hairs; petals whitish in the 
dried state, ovate, about 2 mm. long, 1 mm. broad, glabrous on 
the outer surface, pubescent on the inner surface, sparsely 
ciliate; fllaments shorter than the sepals; anthers round; fruit 
red, pubescent with simple and glandular hairs. 

This species is a west-coast relative of Rhus terehinthifoUa, 
but differs from that species in having a coarse pubescence 
scattered over the leaflets, a glabrous stem, and non-oiliate 
floral bracts. 
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Distributiou: Jalisco and Topic, Mexico (fig. 10). 

MEXICO: 

Jalisco: Arroyo Seco Canyon, toail from San Sebastian to Ai-royo Seco, Sierra 
Madre Occidental, alt. 1500 m., Jan. 8, 1927, Meicia US3 (CA, Calif, P, M, NY, 
US). 

Tepio: Sierra de Nayarit, Feb. 10, 1927, Jones JJIJO (CaUf, M, NY), Feb. 14, 
1927, msr (CA, Calif, F, G, NY), Feb. 15, 1927, 32886 (Calif, F); between 
Colomo and Arroyo Juan Sanchez, alt. 800-2000 ft., April 6, 1897, yeUon 4166 
(US); Jan. 5-Feb. 6,1892, Falmer 1907 (F, G, M photo., NY, US). 

14. Rhus Palmeri Rose, Contr. U. S. Nat. Herb, 1: 95. 1891. 

Shrub 1.5-2m. high; branches brown, pubescent; leaves com¬ 
pound, petioles about 1.5 cm. long, stout; leaflets about 11, thin, 
oblong-lanceolate, 3-5 cm. long, 1-2 cm. broad, falcate, acute at 
apex, submucronate, more or less unequal at the cuneate or sub- 
ouneate base, revolute-margined, entire, dark green, dull, and 
pubescent above, lighter and densely pubescent beneath, short- 
petiolulate to subsessile, teiminal petiolule about 0.8 cm. long, 
lateral petiolules 0.5-2 mm. long; rachis segments about 1.3 cm. 
long; inflorescence a loose, mostly terminal, compound spike, 
bracts deltoid-oval, 1.2 mm. long, 1 mm. broad, rounded at the 
apex, pilose on both surfaces, ciliate with simple hairs; flowers 
numerous, sessile, each flower subtended by a bract and two 
bracteoles; fruit 5 mm. long, 6 mm. broad, red, pubescent with 
simple and glandular hairs. 

This species is a subcanescent shrub, having about 9-11 
rather large leaflets and a small terminal inflorescence. Its 
affinity is with Rhus jaliscana and R. terebinthifolia. 

Distribution: Sonora, Sinaloa, and Durango, Mexico (fig. 10). 

MEXICO; 

DirEAiTGO: Sianori, 1924, Ortega SS8S (G, TJS) j San Kamon, April 21-May 18, 
19Q6f Palmer 1S9 (US). 

Sinaloa: moist places, Oerro del Palo Solo, San Ignacio, alt. 700 m., May 14, 
1919, Montes Salasar 8SS (ITS); Balboa, Jan, 1923, Ortega 4984 (US). 

Sonora: Sierra de Los Alamos, March 25-April 8, 1890, Palmer SSI (US 
type, M photo.); near Alamos, high up in the Sierra de Alamos, March 19, 1910, 
PoselSlOO (G, NT,US). 

16. Rhus costaricensis Riley, Kew Bull. Mise. Inf. for 1922, 
p. 184. 1922. 

RTms terebmthifolia var. pilosissima Loesen., Bull. Herb. 

Boiss., n. 6: 836. 1905. 
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Shrubs; branches maroon-colored, obscured by a dense fer- 
raginous pilosity, dotted with prominent lenticels; leaves 
compound, petioles about 2.3 cm. long, stout; leaflets 5-9, thin, 
elliptic-ovate, acute at apex, obtuse at base, revolute-margined, 
entire, sparsely pilose, dark, almost shining above, lighter and 
dull, femigiuous-pubescent below, terminal leaflet 3.5-5 cm. 
long, 1.8-2.6 cm. broad, somewhat decuri’ent on the 0.5-cm. long 
petiolule, lateral leaflets 3.2-5 cm. long, 1.4-2.5 cm. broad, ses¬ 
sile or subsessile; raehis segments about 1.4 cm. long; inflores¬ 
cence a strictly terminal, compound spike 12 cm. long, 17 cm. 
broad, bracts broadly ovate, 1 mm. long, about as broad, acute 
at the apex, sparsely pilose on the outer surface, glabrous on 
the inner surface, ciliate with simple hairs, persistent; flowers 
numerous, sessile; sepals deltoid-ovate, acute, about 1.2 mm. 
long and broad, glabrous on both surfaces, ciliate with simple 
hairs; petals tan-white in the dried state, oval to ovate, 1.5 cm. 
long, 1 cm. broad, glabrous on the outer surface, pilose on the 
inner surface, ciliate with very long (0.5 mm.) simple hairs; 
filaments as long as sepals; anthers oval, about 0.5 mm. in 
diameter; fruit 7 mm. long, 8 mm. broad, red, pubescent with 
simple and glandular hairs. 

This is a densely canescent and rather distinct species. Sev¬ 
eral specimens of intermediate character between this species 
and Rhus integrifolia were found, which probably are due to 
hybridization. 

Distribution: Guerrero to Chiapas, Mexico, south to Costa Kica (fig. 10). 

MEXICO; 

Chiapas; Comitan, 1620 m,, June 11, 1906, Cook 83 (TJS); Tuxtla Guttleirrez, 
Jan. 11, 1926, Jusepcswk 1473 (F); between Llnnir and Zoteapa, Jan. 13, 1926, 
Jneeposfuh 1530 (F) ,* between Arriaga and Pichucalco, Jan. 21, 1926, Justepoauk 
1846 (P); between San Cristobal and Teopisca, alt, 6700-8500 ft., Dec. 4, 1895, 
Nelson S451a (P, US). 

GxjBHaBEO; between Petatlen and Chilapa, alt. 5000-6500 ft., Dec. 15, 1894, 
Nelson 8148 (G, US). 

CENTRAL AMERICA; 

Guatemala: coll, of 1892, Eeyde 549 (US); alta 'vebapaz: CobAn, Jon. 1908, 
von Tuerekheim II 1506 (US); huehustehanoo : Jacaltenango, May 31, 1905, 
Cook 55 (US); santa rosa: Oarrizal, alt. 5000 ft., Jan. 1893, Eeyde ^ Imss (Don- 
neUSnUth 4330) (G,NY, US). 
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Salvadob: ban viobute: Voleaa de San Vicente, alt. 1200-1600 m., March 7-8, 
1922, Stemdley S1S30 (NT, US). 

Hondtieas: comatagtta: El Playon, San Lnis, alt. 3600 £t., May 20, 1932, Ed¬ 
wards P-SS7 (P); hilla abore the plains of Sig^atepeqne, near El Achote, alt. 1350 
m., Ang. 5, 1936, Tuneker, Dawson ^ Souse 6S44 (F) ; copIit: El Ootdoncillo, 
Agua Fria Valley, near Copin, alt. 700 m., Jan. 7,1907, Pittier 1825 (US). 

Costa Eioa: Tablazo, alt. 1800 m., Jan. 23, 1935, Valerio 1038 (F); Cartago, 
Jilt. 4260 ft, March 1888, Cooper 348 (Doimell Smith 5729) (F, G, M, NT, US); 
El Llamo, alt. 1400 m., 1926, Rojas 203 (US ); sak jos£ : banks of Bio Virilla, alt. 
1100 m., Deo. 1896, Tondva 9823 (Donnell Smith 6999) (F, G, M, NT, US, cotypes). 

16. Ehus terebinthifolia Schleclit. & Cbam., Linnaea 5: 600. 
1830. 

Toooicodendron terehinthifoUum Kuntze, Eev. Gen. PI., pt. 

1, p. 154. 1891. 

Shrubs 1.5-3 m. high; branches ferruginous-pubescent to 
subglabrous; leaves compound, petioles 1-2.5 cm. long, slender; 
leaflets 3-11, thin, elliptical to lanceolate, acute, mucronate or 
acuminate at the apex, subcuneate and unequal at the base, 
revolute-margined, entire, sparsely pilose above and beneath, 
dark and almost shining above, duller and paler beneath, ter¬ 
minal leaflet 2-3.5 cm. long, 0.8-1.2 cm. broad, decurrent and 
subsessile, lateral leaflets 2-4.5 cm. long, 0.7-1.5 cm. broad, ses¬ 
sile or subsessile; rachis segments 1-2 cm. long; inflorescence 
a slender, compound spike, terminal and axillary to the upper 
leaves, exceeding the leaves in lei^h, 9 cm. long, 10 cm. broad, 
bracts broadly ovate, 1 mm. long, about as broad, acute at the 
apex, sparsely pilose in the center on the outer surface, gla¬ 
brous on the inner surface, ciliate with simple hairs, persistent; 
flowers numerous, sessile, sepals deltoid-ovate, 1 mm. long, 
about as broad, glabrous on both surfaces, ciliate with simple 
hairs, light green; petals white in the dried state, deltoid-ovate, 
about 1.5 mm. long, almost as broad, glabrous on both surfaces, 
ciliate; fllaments about as long as the sepals; anthers oval, 0.5 
mm. long, about as broad; disk 1.5 mm. broad, white, lobed; 
fruit 6 mm. broad, 5 mm. long, red, pubescent with simple and 
glandular hairs. 

This species hitherto has been frequently misinterpreted, 
and as a result most of the specimens of the section Pseudo- 
suMAO collected until quite recently have been referred here. 
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The leaves are shining, but pubescent on the veins, and in 
herbarium material are often blackened. 

Distribution: Tamaulipas to Guerrero, in Mexico, south to Costa ffcica (fig. 10). 
MEXICO: coll, of 1791, Maenke 1504 (E); coll, of 1905, Lemmon (Calif, US) j 
Mirador, Oct. 11, 1841, Liehmann 90 (Q, M, NY), Eeb. 3, 1842, 31 (G), coll, of 
1841-1843, 384 (CaUf, US). 

Chiapas: Cajij6b, April 30,1904, Goldman917 (US) ; belm*en San Cristobal and 
Teopisca, alt. 6700-8500 ft., Dec. 4, 1895, Nelson 3464 (G, US). 

Gxjbeeero: Acapulco, colL of 1791, Eaenhe 1345 (E). 

Puebla: Pahuatl&n, March 1914, Salaaar (US). 

Tamaulipas: Juamave, Feb. 3, 1932, von NosynsTci 784 (F, NY). 

VESA Ceuz: Valle de Cordoba, Dec, 15-16, 1865, Bourgeon 1476 (G, US), Feb. 2, 
1866, 1893 (G); Canton de Huatusco, alt. 1200 m., Dec, 1898, Consatti 836 (US); 
Orizaba, Sierra de San Cristobal, 1853, Mueller 1083, 1381 (NY); Zacuapan and 
vicinity, Oct. 1906, Purpus 3379 (Calif. F, G, M, NY, US); in the woods of Pa- 
pantla, Jan. 1829, SeMede 715 (F, G, M, cotypes). 

CENTEAL AMEEIOA: 

Guatemala: Sept. 1927, Morales 769 (US); Dec. 26, 1896, Seler $396 (G); 
ALTA verapaz: in scrub, Cobfi,n, alt. 4000 ft., Aug. 28, 1920, Johnson 638 (US); 
Cobfi,n, alt. 4300 ft., Feb. 1886, von Tuerclcheim (Donnell Smith 340) (E, G, NY, 
PA, US), alt. 1350 m., Jan. 1908, 111506 (F, M); baja verapaz: near Bosa, alt. 
1600 m.. May 6, 1906, Cook 9 (US, M photo.); San Augustin, Sierra de las Minos, 
Jan, 15, 1908, Kellerman 7630 (F); oeimaltenango : Nov. 2, 1936, Alameda 336 
(F); ESomNTLA: Santa Lucia, alt. 5200 ft, Oct. 1922, Salaaar 97 (US); QUIOH^ : 
San Miguel, Uspantfin, alt. 6000 ft., April 1892, Eeyde # Lux 517 (Donnell Smith 
3377) (G, M, NY, US). 

Salvador: morazIh: Sierra de Osicala, 1929, Calderon 3500 (F, US); san 
VICENTE: Volcfin de San Vicente, alt, 1200-1500 m., March 7-8, 1922, Standley 
31530 (G). 

Honduras: Yoro, alt. 2800 ft., Feb. 5, 1934, Edwards 754 (F). 

Costa Eioa: oartaoo: Cerro de La Carpintera, alt. 1500-1850 m., Feb. 1924, 
Standley 35476 (US); Dulce Nombre, alt. 1400 m., Feb. 27, 1924, Standley 35833 
(US). 

16a. Rhus terebinthifolia var. Loeseneri Barkl., n. var.^ 
Leaflets large, stems and leaves glabrous. 

The variety has larger leaflets than the species, and the en¬ 
tire plant is glabrous except for the coarse pubescence in the 
inflorescence. 

OENTSAL AMEEIOA: 

Gxtatemala: h/sa tobapaz: Tactic, Dec. 23, 1896, Seler 3S87 (G, NT, US type, 
M photo.). 


* Bhtis teEObinthlfoUa var. Loesenezi Barkley, n. var, Arbuscula cum foliolis 
magnis late lanceolatis glabra inflorescentia excepta.—Collected at Tactic, Alta 
Verapaz, Guatemala, Dec. 23, 1896, Seler 3387 (US 1400804 type). 
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Hondubas: coiXAYAOUA: El Achote, near Siquatepeque. alt. 1500 m., Eeb. 18-19. 
1828, StanMey 66098 (¥, TJS). 

Section Sttphonia (Nutt.) Barkley, n. sect. 

Styphonia Nutt, in Torr. & Gray, FI. N. Am. 1: 220. 1838. 
Neostyphonia Shafer in Britt., N. Am . Trees, p. 612. 1908. 



Fig. 13. The geographic distribution of the species in Section Styphonia. 


Evergreen trees and shrubs with rigid, thickened branches. 
Flowers many, white or pink, in apically clustered spikes 
formed in autumn, expanding with the leaves, polygamo- 
dioecious, mostly sessile. Bracts of the inflorescence sub- 
ovate and subacute to broadly lanceolate, mostly persistent, 
one bract and two bracteoles subtending each flower. Drupe 
red, flattened, broader than long, leaves simple or rarely tri- 
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foliolate, coriaceous, shiring above, entire or often repand- 
serrate, glabrous to densely pubescent. 

Southern Mexico to California (fig. 13). 

Type species: Rhus iutegrifolia (Nutt.) Bonth. & Hook. f. ex 
Rothrock in Wheeler’s Rept. U. S. Geogr. Surv. 4: 84. 1878 
(Styphonia integrifolia Nutt, ex Torr. & Gray, FI. N. Am. 1: 
220. 1838). 

Styphonu is a very ■well-marked group of small evergreen 
trees having thick, simple leaves. The inflorescences are com¬ 
pact, compound, teiminal spikes "with large flo'wers about 6 nriTu. 
long. Most of the species have rather large fruits which are 
usually much compressed laterally. The species occur from 
southern California to southern Mexico. 

KEY TO SPECIES AND VAEIETIES 

Inflorescence not spieate, bracts decidnons, flowers short-pedicellate 5 leaves 
glaucons, minutely ahort-appressed puberulent above, white hoary-tomen- 

tose beneath, margin not at all revoluie. 17* E. LentU 

Inflorescence usually with dense spieate branches, bracts usually persistent, 
flowers sessile j leaves soft-tomentose or mostly glabrous, margin revolute. 

Leaves pilose with spreading hairs and with glandular pubescence on lowor 
surface; bracts deltoid; leaves elliptic to orbicular, very short-petiolate 
or sessile. 

Leaves densely pilose, margin strongly recurved, subsessile; bracts long- 
deltoid; petals not ciliate, pinkish, sepals rose-red; southern Mexico 

. 18, B, Standleyi 

Leaves sparsely pilose, margin merely revolute, short-petiolate; bracts 
ovate-deltoid; petals ciliate, whitish, sepals whitish; northern Mexico 
. . B, Muelleri 

Leaves essentially glabrous at maturity; bracts ovate; leaves orbicular to 
ovate, petiolate. 

Leaves obtuse or subacute, flat, more or less short-petiolate; fruit 9 x 
11 mm. 

Sepals and bracts ciliate with glandular hairs; leaves mostly oval, base 
cuneate to obtuse, not subcordate; California and Lower California. 

Leaves obtuse; inflorescence compact. 80* B. mtegrifoUa 

Leaves subacute; inflorescence more or less difluse. 

. SOa, B. mtegrifolia var. oedroaensis 

Sepals and bracts ciliate, but not glandularly so; leaves mostly oblong- 

elliptie; base of leaves subcordate; Arizona. 81. B. Keameyi 

Leaves acute, often conduplicat^ usually long-petiolate; fruit smaller. 

Long-petiolate; sepals and bracts ciliate with simple hairs. 88. B. oveeta 

Short-petiolate; sepals and bracts ciliate with simple and glandular hairs 
... 88a* B. ovata var. TraaTeiae 
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17. Rhus Lentii Kellogg, Proe. Calif. Acad. Sci. 2: 16. 1863; 
Just’s Bot. Jahresb. 21“: 158, 654. 1893, as R. Leutii. 

Toxicodendron Lentii Kxuitze, Rev. Gen. PI., pt. 1, p. 154, 
1891. 

Shrub 1.5-3 m. high; branches maroon, at first puberulent; 
leaves simple, coriaceous, rugose, blades orbicular or less often 
subovate, 1.5-6 cm. long, 1.2-5 cm. broad, obtuse at base and 
apex, or apex subacute, not at all revolute-margined, entire, 
upper surface gray-glaucous, minutely short-pubescent, lower 
surface tan, glaucous, densely white hoaiy-villous; petioles 
0.2-4 cm. long, stout, pubescent; inflorescence a terminal open 
thyrsus about 3 cm. long, somewhat broader, bracts ovate, 1.75 
mm. long, 1.75 mm. broad, acute-tipped, pubescent, early deci¬ 
duous ; flowers numerous, pedicellate; sepals subrotund, about 
3 Tnm. long, two-thirds as broad, pilose on the outer surface and 
on the margin; petals yellowish in the dried state, obovate- 
rotund, about 4 mm. long, 3 mm. broad, essentially glabrous on 
the outer surface, sparsely long-pilose on the inner surface, cH- 
iate with simple hairs; fruits red, pilose and glandularly hairy, 
15 TUTn. long, 15 mm. broad, strongly flattened. 

The morphology of this species is in several respects anoma¬ 
lous for the subgenus. Most outstanding is the inflorescence, 
which is a coarse terminal panicle. The floral bracts, while of 
the usual form for the subgenus, are usually deciduous. The 
fruit is much larger than in any other Rhas. On the other hand, 
many characters are such as to leave no doubt of its relation¬ 
ship to Styphoku, and it seems probable that it is a “primi¬ 
tive” type in this group. 

Distribution: endemic on Cedros Island and in a limited area of Lower California 
(fig. 13). 

MEXICO: 

Lowss CaiaroBNiA: San Pablo Point, June 22,1897, Anthony (Calif); San Bar- 
tolome Bay, April 12, 1897, Brandegeo (Calif), and M a r c h 13, 1911, Soso IBtlS 
(US) ; San Pablo Bay, Dec. 10, 1889, Bond (US) ; okdbos islaot:— Aug. 4,1922, 
Anchorage f Banna (CA); July-Oct. 1896, Awthowg 98, and MarchrJune 1897, 
SOS (Calif, E, M, US); April 2, 1897, BramAegee (Oalif); Turtle Bay, June 1, 
1926, Kaaon 1970, and June 3, 1925, 1986 (CA, F, US); March 18-20, 1889, Pal¬ 
mer 780 (Calif, P, IID, US); Dee. 8, 1888, Bond (ND), Peb. 1889 (US); March 
10, 1910, Bose 16049 (US) ; June 8, 1926, Solis 3 (US); 1905-1906, Stewart 68 
(CA); 1857, Veatoh (CA type, M photo.). 
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18. Rhus Standleyi Barkl., u. nom. 

Rhus mollis HBK., Nov. Gen. & Sp. 7:602. 1824, non Jacq. 

Fragm. Bot. Illnstr., pi. 115. 1809. 

Styphonia mollis Nutt, ex Torr. & Gray, FI. N. Am. 1; 

220. 1838. 

Toxicodendron molle Kuntze, Rev. Gen. PL, pt. 1, p. 154. 

1891. 

Shrub or small tree, 1.5-5 m. high; branches maroon, hir¬ 
sute; leaves simple, subsessile, thin, subrugoso, broadly obo- 
vate, 4.5-8.5 cm. long, 2-5.5 cm. broad, cuspidate-acute or 
obtuse, rarely omarginate, auriculate, entire or rarely lobed 
near the base, strongly revolute-margined, upper surface 
bright green, shining through the soft pubescence, paler green 
beneath, villous, glandularly pubescent; inflorescence a termi¬ 
nal, very dense, compound spike about 5 cm. long, nearly as 
broad, bracts ovate to deltoid-lanceolate, 2.2-5 m-m. long, 2 mm 
broad, acute-tipped, pilose and glandularly haired, ciliate with 
simple hairs, persistent; sepals subrotund, about 2.5 mm. long, 
1.5 mm. broad, pilose near the midrib and base on the outer 
surface, ciliate with long simple hairs, persistent; petals white 
to pinkish in the dried state, obovate-rotund, about 3 mm. long, 
1.75 mm. broad, entirely glabrous, not ciliate; filaments slightly 
shorter than the sepals; anthers rotund, 0.8 mm. long and 
broad; fruit 7 mm. in diameter, flattened, red, pubescent with 
intermixed simple and glandular hairs. 

This is an old, well-established, and very distinct species of 
southern Mexico, which has soft-pubescent, thin loaves with 
strongly revolute margins. The term Rhus mollis having been 
preoccupied, the author has renamed the plant after P. C. 
Standley of the Field Museum, Chicago. 

Distribution: Hidalgo to Vera Cruz and Oaxaca (fig. 13). 

MEXICO: ivithout dednite locality, coll, of 1868, Salm (M). 

HnuiGO: Dublaa, alt. 6800 ft., Oct. 15, 1902, Frm^le 9711 (E, M, ITS). 

Mixico: between Tula and Ouantitlan, Jan. 6, 1849, Oregg 600 (M): hiUs of 
Bio Hondo, alt. 7800 ft., Eeb. 12, 1899, Pringle 776$ (F, M). 

Oaxloa: Qmo San Antonio, alt. 1700 m., Oct. 1906, Con»atU 1S79 (US); Mia- 
huatlan to Ejntla, alt. 2300 m., Dec. 15, 1906, ConeatU 1640 (P, US); Cerro 
Domingo, alt 1000 m., Dec. 22,1906, Congatii 166$ (P); Cetros do NocUrOan, alt 
2200 m., Oct 17,1921, CowaW 469S (US); Lomas de Las Sedas, Distrito de Btla, 
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alt. 1950 zn., Oet. 18, 1933, Comatti 4988 (M); neax Oaxaca, alt. 6000 ft., Aug. 
1894, Frmgle 4816 (B, CaUf, F, M, ND, US) j Paxian, Nov. 27, 1895, Beler 1487 
(US); Las Sedas to Huitzo, Distrito de Etla, alt. 1900 zn., Dec. 23, 1920, SUvio 4" 
CoThsatti 4100 (US); Las Sedas, alt. 6000 ft., Sept. 8, 1894, Smith 840a (M); 
Monte Alban, neax Oaxaca City, alt. 5500-6000 ft., Oct. 1894, Smith 839 (US), 
Nov. 1894, 739 (M, US). 

Puebla; Acatzingo, neax Puebla, Distrito de Topeaca, alt. 1900-2110 zn., July 
1907, Amable 4 Arsine 3697 (M, US); vicinity of Puebla, alt. 2330 m., Sept. 16, 
1907, Arsine 1907 (M, US ); Acatzizigo, 1908, Arsine 9 (P); alt. 2330 m., Sept, 16, 
1936, ArsHe 3066 (US); Tebuacan, Dec. 1841, Lielmann 1484F (Calif), 8664 
(US), 14847 (F) ; CepoxucMl, alt. 2330 m., Oct. 27,1909, Kicolas (US), 6063 (US) ; 
near San Luis Tultitlanapa, near Oaxaca, July 1908, Purpus (Calif); Bsperanza, 
April 1912, Purpus 3819 (Calif, F, US); Tepeaca to Santa Rosa, June 27, 1899, 
Pose 4 Sough 4731 (US); Tehuacan to Esperanza, Sept. 14, 1906, Pose 11436 
(US). 

Tlaxoala: Santa Ana Chiantcznpan, near Puebla, alt. 2250 m., Nov. 14, 1907, 
Ars6ne 1860 (US); Nov. 6, 1908, Arsine (M, US). 

Vera Oauz: Maltrata, Jan. 1883, Kerber 346 (US). 

19. Bhus Muelleri Standi. & Barkl., n. sp.^ PI. 19, fig. 1. 

Shrub or small tree; new branches brown, puberulent, soon 
becoming furrowed and rough; leaves orbicular, 4.5-7 cm. 
long, 3.5-5.5 cm. broad, thin-coriaceous, obscurely repand-ser- 
rate or entire, more or less revolute-margined, obscurely pu¬ 
berulent above, somewhat puberulent and glandidarly pubes¬ 
cent beneath, obtuse at apex, cordate or subcordate at base; 
petioles short, 2-4 mm. long; inflorescence a small, dense, ter¬ 
minal, compound spike, bracts broadly deltoid-ovate, densely 
pilose, more or less persistent; sepals ovate, 2 mm. long, 1.5 
mm. broad, pilose on the outer surface, sparsely pubescent on 
the inner surface, ciliate with simple hairs; anthers ovate, 0.8 
mm. long, filaments about 0.8 mm. long; fruit red, oblong, con¬ 
stricted at the ends, laterally compressed, pubescent with sim¬ 
ple and glandular hairs. 

This species is undoubtedly related to Bhus Standleyi, from 
which it differs iu being so sparsely pilose as to appear glab¬ 
rous, in having shoii petioles, merely revolute leaf-margins, 

^Bbus Mnelleii P. C. Standley & F« A. Barkley, n. sp. Arbnseala; foliis orbic- 
ularibns eirciter 6 cm. longia 4.5 czu. latis sparse pilosis subtos glandnlosis, zaar- 
giziibus obscure crenulato-serratis plus zninusve revolutis; floribus in spiels parvis 
dezisisque termiualibus compositis dispositis, bracteis bracteolisque deltoidee-ovatis 
ciliatis persistezztibns; floribus eirciter 4.5 mm. lozigis; petalis eiliatis—Collected 
in mountains near Monterey, Nuevo Leon, Mexico, July 15, 1933, C, S, 4" 31, T, 
Mueller 338 (F type). 
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ovate-deltoid bracts, and ciliate petals. It is named after the 
collector, C. H. Mueller. 

Distribution: Coabuila and Nuevo Leon (fig. 13). 

MEXICO: 

CoAHUiiiA: northwest slopes of Sierra San LAzaro, Municipio de Castafios, June 
18, 1936, Wynd ^ Mueller 169 (M). 

Ntjbvo Leoit: dry exposed ridge, Top o^ World, mountains near Monterey, 
July 16, 1933, Mueller 3J8 (F 683108 type). 



Fig. 14. Floral morphology of Muelleri Standi. & Barkl, x 10%. 


20. Rhus integrifolia (Nutt, ex Ton*. & Gray) Benth. & Hook, 
f. ex Rothr. in Wheeler’s Rept. U. S. Geogi*. Surv. 6: 84. 1878; 
Benth. ex Engler in DC., Monogr. Phaner. 4: 388. 1883; Eng- 
ler, ibid., p. 387, in part. 

Rhus integrifolia var. serrata (Nutt.) Engler, ibid., p. 
388. 

B. Hindsiana Engler, ibid. 

Neostyphonia integrifolia Shafer in Britt., N. Am. Trees, 
p.612. 1908. 

Styphonia integrifolia Nutt, ex Torr. & Gray, FI. N. Am. 

1; 220. 1838; Bentham, Bot. Voy. Sulphur 1; 11. 1844. 
8. serrata Nutt, ex Torr. & Gray, FI. N. Am. 1: 220.1838. 
Toasicodendren Hindsianum Kuntze, Rev. Gen. PL, pt. 1, 
p. 154. 1891. 

T. integrifolium Kuntze, ibid. 

Shrub or small tree, 1-8 m. high; branches chocolate-brown, 
more or less obscured by a dense gray pubescence, later gray. 
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glabrate, dotted with brown lenticels; leaves usually simple 
but sometimes trif oliolate, ovate, ovate-elliptic, or elliptic-lan¬ 
ceolate, 1.25-6.25 cm. long, 1-3.5 cm. broad, rounded-obtuse or 
rarely subacute, obtuse to subcuneate at base, subrevolute-mar¬ 
gined, entii’e, or irregularly or regularly repand-serrate, up¬ 
per surface scurfy-crustose, silvery, lower at first pubescent, 
yellowish-green; petioles 0.2-0.8 cm. long, stout, pubescent; 
inflorescence a small, terminal, compound spike 3 cm. long, 
slightly narrower, bracts broadly deltoid, 2-3.5 mm. long, about 
half as broad, densely non-glandular-pubescent on the outer 
surface but with a few glandular hairs interspersed, ciliate 
with glandular and non-glandular hairs, persistent; flowers 
numerous, sessile; sepals subrotund, about 3 nun. long, nearly 
as broad, glabrous except for the pilose base on the outer sur¬ 
face, ciliate with simple and glandular hairs; petals reddish in 
the dried state, obovate-rotund, about 3.75 mm. long, two- 
thirds as broad, pilose at the base on the inner surface, ciliate 
with simple hairs. 

This species of the coastal regions of southern California 
and northern Lower California has thick-coriaceous leaves. 
The extreme variation in leaf-margin, from entire to regularly 
repand-serrate, early led to its interpretation as two species. 
This character, while apparently consistent in some specimens, 
is quite variable in others. The specimen on which Rhus Hmd- 
siana is based has somewhat longer leaves than is typical, but 
all intermediate types have been observed and in other respects 
the specimens are typical. On Santa Catalina Island and in 
the Santa Monica Mountains variability in leaf form is much 
greater than in most of its other area of distribution. On 
Santa Catalina Island trifoliolate-leaved specimens are com¬ 
mon. The variety is from Cedros Island, and has subacute 
leaves, more or less deciduous bracts, and inflorescences inter¬ 
mediate in type between those of the species and those of 
Rhus Lenta. Further study may show this variety to be a 
hybrid between Rhus LentU and R. integrifolia. 


Distribution: southern California and northern Lower California (dg, 13). 
UNITED STATES: 

Oalipoenia: southwestern California, July 1902, Qrant 1S56 (US); foothills 
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of the San Bernardino Mts., March 1881, Parish 706 in part (Calif) j Mojave, 
1860-1861, Cooper S76 (US); Claremont, April 1, 1904, JBoJcer 4166 (Calif) j 
Santa Monica Exp. Sta., Jan. 1897, Barber S89 (Calif ); Santa Monica, July 3, 
1904, Berg (Calif); Griffith Park, June 4, 1902, Brmwton $89 and $90 (US); 
Santa Monica Mts., CloJcey Templeton 4606 (M); Santa Monica, Oct. 1896, Davy 
$769 (Calif); Las Flores Canyon, Santa Monica Mts., March 28, 1930, Bplvng f 
Ellison (M, US); Garvanza, May 1902, Gram,t IISO (F); Santa Monica, July 
1902, Gram,t 1118 (F); Pasadena, April 1904, Chrant 1180 (Calif); Claremont, 
July 7, 1898, Ball 978 (Calif); Los Angeles, Sept. 1887, Masse (F); Santa Mon¬ 
ica Mts., Feb. 1890, Masse (M); Los Angeles, Feb. 19, 1890, Masse (US); Clare¬ 
mont, April 1912, Mowery (M); San Gabriel, Lobb 406 (K, M photo.); Tuna 
Canyon, Verdugo Hills, alt. 1100 ft., March 20, 1931, MaoFadden lOE (Calif); 
Elysian Park, Los Angeles, March 13, 1901, Sctohell (Calif); San Fernando Val¬ 
ley, alt. 650 ft.. May 1,1912, Smith 490$ (F); Santa catalina island:— Jan. 30, 

1874, BaJcer Dali (US), 17 (F, US); May 20, Brandegee (F); March 31, 1889, 
Fritohey (M); Avalon, June 16, 1936, Mall 8888 (Calif); June and July, Knopf 
$11 (F); Pebble Beach Canyon, March 2-April 10, 1921, Knopf (F), 10 (US), 
April 9, 1922, $7$, Aug. 6, 1922, 487, 488, 489, and Aug. 1922, 490 (F); April 
1885, Lyon $$$ (F, G); Hamilton Beach Canyon, Jan. 3, 1920, Millspangh 45$$ 
(F) j Cherry Valley, ]Ktoch 17, 1920, Millspaugh 4800 (F) ; Pebble Beach, April 
1, 1920, MUlspoAigh 4916 (F); Schoolhouse Mountain, April 28, 1920, Nuttall 1$ 
(F); Cherry Cahon, June 12, 1912, Smith 6090 (F); Pebble Beach CaJlon, alt. 
50 ft., June 18, Smith 6116 (F) ; Nov. 1908, Sudworth (US); Avalon, Feb. 1896, 
Trash (US), 91 (F, US), Oct 1896 (M), Dec. 1896 (Calif), April 1897 (US), 
April 1897, 95 and 10$, and Feb. 1898, 14$ (F, US), in arroyas, Feb. 1898 (US), 
March 1898, Trash, in part (US), 1898, 848 and 418, and Jan. 1901, 417, (F, 
NY), March 1899, $49 (F, G), Feb. 1901 (ND), June 1896 (Calif);—near Sole- 
dad on Soledad Eiver, Oct. 1903, Sudworth (US); Santa Ana Canyon, March 
9,1929, Blanhvnship (M) j Orange Co., 1902, Zvmhro $87 (Calif) ; Wilder's CafLon, 
Jumba Hills, Biverside, Feb. 23, 1908, Beed $$S8 (CaBf, F); Arcamorga Wash, 
east of Upland, alt. 1600 ft., Msurch 10, 1917, Johnston 60 (Calif); Mission Creek, 
San Bernardino, March 8, 1930, Jones 86648 (ND); hills near Edclez, April 4, 
1909, Parish 6890 (Calif); low hills, San Bernardino, March 1881, Pa/ri$h 705 
(F); Santa Margarita Banch, near Ysidora, April 23, 1903, Abrams $807 (F, M); 
San Diego, Sept 3, 1904, Berg (Calif); Coronado, Nov. 3, 1904, Berg (Calif); 
San Diego, March 1906, Brandegee (F), Oct 1906 (Calif); San Clemente Is¬ 
land, Aug. 25, 1894, Brandegee (Calif, US); Son Diego, March 10 and April 27, 
1902, Brandegee 818 (Calif, F, M, ND); near Las Flores, Feb. 5, 1933, Bright 
Wyman 8005 (US); old clearing. La Jolla, Feb. 23, 1914, Clements 188 (F, M); 
San Diego, 1875, Cle'oeland (G, M photo.); Pacidc Beach, near Sim Diego, June 
19,1915, CoUvns Kempton 198 (US); San Diego, March 12,1891, Dwm (Calif); 
dunes at the Boundary Monument south of San Diego, Nov. 3, 1880, EngeUnann 
(M); Point Loma, near San Diego, Nov. 6, 1880, Engelmam, (M); Torrey Pines 
Beservation, alt. 50 m., April 10, 1924, Fleming ^ Eggleston 19684 (M); San 
Diego, Nov. 1879, James 1 (US); San Diego, March 9, 1882, Jones $046 (M); 
San Marcos, Feb. 1931, Klensmith (Calif); San Diego, Nuttall (G type, M 
photo.); Mission Cafions, San Diego, April 30, 1883, Orcutt, and Feb. 10, 1884 
(F); San Di^o, Feb. 23, 1885, Orcutt 178 (ND), 1481 (M); San Diego, oolL of 

1875, Pedmef 47 (F, G, M); La Jolla, alt 25 ft,, Dec. 15, 1928, Pa/rhs $88 (Calif, 
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H, XJS); San Diego, May 1852, Thurber S6S (F, M ); San Gemente Island, Oct. 
1896, TrasTc (ND); San Gemente Island, Oct. 1902, Trask 63 (US), $4 (US); 
near Torrey Pines Park, June 17, 1928, Wiggins 3285 (CaJif); near San Diego, 
Wright 83 (Calif); near Pelican Bay, Santa Cruz Island, April 26, 1930, Abrams 
4t Wiggins 80 (Calif); Santa Ynez Mountains, Santa Barbara, 1888, Brandegee 
(Calif); Santa Cruz Island, April 1888, Brandegee (Calif); Pelican Bay, Santa 
Ciuz Island, alt. 15 m., June 10, 1930, Clokey 4994 (Calif); near Santa Barbara, 
May 16, 1908, Eastwood 188 (Calif, F, M); Concepcion to Jalama, alt. 30 m., 
March 29,1924, Eggleston 19580 (US) ; Santa Barbara, May 1902, Elmer 3898 (F, 
M, US); Santa Barbara, March 1884, Green (F); Santa Barbara, Nwttall (G 
type of Styphonia serrata, M photo.); Santa Barbara, May 26, 1906, Eoadhouse 
(Calif); southeastern part of Ventura Co., alt. 15 m., March 1929, Clokey Tewr 
pleton 4605 (Calif, M, US); Oxnard, 1901, Davy 730$ (Calif). 

MEXICO: 

Lower Calipoenia: Mareh-June 1897, 818A (M); Eosario, May 20, 1889, 
Brandegee (Calif); Canyon of Eio Antonio, between San Vicente and Johnston's 
ranch, March 1, 1934, Ferris 8513 (NT); just south of San Vicente on road to 
Johnston's ranch, March 1, 1934, Ferris 8514 (NY); San Quentin, 1841, Kinds 
(K type of JB. Kindsiana^ M photo.); Ensenada, April 7, 1921, Johnston 8011 
(CA); Tia Juana, Dec. 29, 1922, Nelson 10038 (Calif); Santo Tomas, May 31, 
1889, Fond (Calif); Ensenada, alt. 100 ft.. Sept. 5,1912, Smith 5880 (F, M, US); 
2 miles south of ^'Halfway House," 37 miles south of Tia Juana, Sept. 8, 1929, 
Wiggins # QUlespie 8905 (F, M, US); cedbos island: —^Aug. 10, 1896, Anthony 
(Calif); summit of ridge, June 6, 1925, Mason 2084 (OA, US); March 18-20, 
1889, Falmer 735 (US). 

20a. Bhus integrifolia var. cedrosensis Baxkl., n. var.^ 

PL 20, fig. 1. 

Small tree; leaves simple, ovate, subacute; inflorescence a 
spicate thyrsus, bracts ovate, mostly deciduous. 

MSZICO: 

Lowzb califoenia; Cedioa Island: June 6, 1923, Mason i!0J9 (CA); March 
11, 1911, Sose 16134 (NT type, M photo, TJ8). 

21. Bhus Eeameyi Barkl., n. sp.^ PI. 19, fig. 2. 

Small tree; new branches gray or tan, minutely puberulent, 
the older glabrate; leaves oblong-elliptic to oval, 2.5-5 cm. 

^Bhus izitegiifolia var. cedrosensis Barkley, n. var. Arbuseula; foliis sim- 
plioibus ovatis subacutis; floribus multis in spieis plus minusve difguais compositis; 
bracteis braeteolisque plus minusve deciduis—Collected on Cedros Island, Lower 
California, Mexico, March 11,1911, Sose 16184 (NY type). 

’Bhus Keameyl Barkley, n. sp. Arbuseula; foliis breve-petiolatis simplieibus 
glabratis integris oblongo-ellipticis vel ovatis ciroiter 5 cm. longis 3.5 cm. latis 
subacutis subcordatis; inforescentiis terminalibus in spiels compositis parvis 
densis, bracteis braeteolisque ciliatis persistentibus; doribus cirdter 5 nun. longis, 
sepalis ciliatis.—Collected in Tinajas Altas Mountains, Yuma Co., Arizona^ March 
29, 1930, Karrison f Kearney 6578 (US type). 
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long, 1.5-3.5 cm. broad, coriaceous, entire, revolute-margined, 
glabrous except for a few glandular hairs, apex rounded to sub¬ 
acute, base subcordate to cordate; petioles short, 3-9 nun. 
long; inflorescence a small, dense, terminal, compound spike, 
bracts deltoid-ovate, subacute, densely pilose on both surfaces, 
a few glandular hairs on the outer surface, ciliate with simple 
hairs, persistent; sepals broadly deltoid, 2 mm. long, 2.5 mm. 
broad, ciliate with simple hairs, slightly pubescent on the outer 



Fig, 15. Floral morphology of Bhns Keameyi Barkl. x 10^4. 


surface, glabrous on the inner surface, persistent; petals rhom¬ 
bic ovate, 3.5 mm. long, 2 mm. broad, slightly pilose at the base 
on the outer surface; anthers oval, 1.5 nun. long; filaments 1 
mm. long; fruit red, oblong, constricted at the ends, laterally 
compressed, 10 mm. long, 9 mm. broad, pubescent with simple 
and glandular hairs. 

This interesting new species from the Tinajas Altas is ap¬ 
parently quite distinct. It is named in honor of Dr. T. H. Kear¬ 
ney, Bureau of Plant Industiy, Washington, D. 0. Its mor- 
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phological relationships seem to be closest to Rhus Stmidleyi 
and R. ovata. It may be most easily distinguished from R. 
ovata by its oblong, short-petioled leaves which do not tend to 
fold along the midrib. Compared to R. Standleyi its leaves 
are much heavier and are glabrous. 

Distribution: southern Arizona (fig. 13). 

UNITED STATES: 

Arizona: Tinajas Altas Mts., Nov. 20, 1913, Goldman fSll (US); Tinajas 
Allas Mts., March 29, 1930, Sarrison 4* Kearney 6573 (M, US type). 

22. Rhus ovata Wats., Proc., Am. Acad, 20: 358. 1885. 

RJms integrifoUa Engler in DC., Monogr. Phaner. 4: 388. 

1883, in part. 

Neostyphonia ovata Abrams, Bull. N. Y. Bot. Card. 6: 

403. 1910. 

Shrub or small tree, 1-10 m. high; branches chocolate-brown, 
at first puberulent, soon glabrate; leaves simple or rarely tri- 
foliolate and then often imperfectly so, ovate-elliptic to broadly 
ovate, 5-8.5 cm. long, 3.5-5.5 cm. broad, coriaceous, glabrous, 
somewhat acuminate, acute, base cuneate to obtuse, margin 
usually entire and wavy, but often regularly or irregularly re- 
pand-serrate, subrevolute, the upper surface smooth, mottled 
green, darker than the lower surface; petioles purplish, usually 
1.5-2 cm. long, stoutish, essentially glabrous; inflorescence a 
large, dense, terminal compound spike about 5 cm. long, 4.5 
cm, broad, bracts ovate, 1.5 mm. long, 2 mm. broad, rose-col¬ 
ored, rotmded at the apex, sparsely pubescent, glabrous on the 
inner surface, margin ciliate with non-glandular hairs; sepals 
oval, 2.5 mm. long, 2,5 mm. broad, rounded at the apex, glab¬ 
rous except for the non-glandnlarly ciEate margin and outside 
at the base; petals broadly ovate, 5 mm. long, 2 mm. broad, 
glabrous on the outer surface, sparsely pilose at the base of 
the naidrib on the inner surface, margin ciliate; anthers about 
0.7 mm. broad, about twice as long; filaments slightly longer 
than the sepals. 

While this species has larger, longer-petiolate leaves and 
smaller fruits than Rhus mtegrifolia and while the leaves are 
acute and tend to fold along the midrib, there is such similarity 
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between the two species that they were for many years con¬ 
fused and both treated under the name Rhus mtegrifolia. Like 
that species, the leaves of R. ooata vary greatly in size, shape, 
and margin. In the Santa Monica Mountains and on Santa 
Catalina Island, they are often more or less trifoliolate. In the 
coastal regions of California they tend to be elliptic and cu- 
neate at the base, while over the inland areas they tend to 
become broadly ovate and obtuse at the base. The variety of 
this species has shoi-ter petioles and glandular-ciliate bracts 
and sepals. Further study may show this to be a hybrid be¬ 
tween the species and Rhus integrifolia. 

Distribution: central Arizona to southern California and northern Lower Cali¬ 
fornia (fig. 13). 

DOTTED STATES: 

Arizona: Packard to Payson, Nov. 1, 1928, Eastwood 16614 (CA); Prescott to 
Phoenix, Nov. 9, 1928, Eastwood 16786 (CA ); Prescott to Phoenix, Nov. 6, 1928. 
MoKelvey $46 (DS) j Tetso and Gila Eivers, April 27, 1867, Palmer $6 (M), 1869 
(DS); Globe, Nov. 5,1918, Bailey (DS) j Collom Camp, Mazatzal Mts., alt. 1200 
m., Collom $97 (M) j Roosevelt to Payson, Oct. 25, 1928, Eastwood 1584$ (CA) ; 
Pinal Mts., from Globe to Clifton, Oct. 26, 1928, Eastwood 1688$ (CA) ,* Superior- 
M i a m i road, Kearney 4r Peebles 9848 (Calif ); Gila Co., Aug. 31, 1935, Little 4067 
(ND); 18 miles from Globe on road to Roosevelt Reservoir, July 3, 1928, Wolf 
8481 (CA); Pish Creek, Apache Trail, May 19, 1919, Eastwood 8776 (CA); 
Apache Trail, summit of Pish Creek Hill, April 2, 1932, OiUespie (DS); 657$ 
(Calif); Pish Creek, June 14, 1916, JaoTsson 89 (DS); Aquarius Mts., May 14, 
1931, Eastwood 18878 (CA); Prescott Porest, June 19, 1921, Jones (Calif); Pine 
Creek, near Camp Verde, Aug, 26, 1891, McDougal 669 (DS), Prench Gulch, Sena¬ 
tor Range, March 10, 1915, PuddooJe (CA). 

California: southwest California, May 1901, Grant 844$ (DS); City Creek, 
Peb. 3, 1904, Kellogg (DS); Coast Hills, Sierra Valley, May, 187?, Lemmon 88 
(P); Mountain Spring, eastern base of Coast Range, May 8 , 1894, Meams (DS) ; 
foothills of the San Bernardino Mts., March 1881, Parish 705 in part (Calif), 
April 1 , 1888, 8018 (P); southern California, 1876, Parry ^ Lemmon 48 (P); 
Coyote Canyon, Los Corotes, western borders of the Colorado Desert, April 1902, 
Hcdl 8888 (Calif); east of Whitewater Ranch in dry wash of Colorado Desert, 
April 14, 1922, Munst 4^ Keck 6004 (Calif); near the ridge road,*' west of 
Bakersfield, May 8 , 1933, Nelson 646 (M); Sepulveda Canyon, Santa Monica Mts., 
June 17, 1902, Abrams 8669 (P, M); Santa Monica Mts., May 30, 1930, Anderson 
4^ EpUng (Calif, M, DS ); hills near Monrovia, April 3, 1903, Baker 4147 (Calif, 
P, M); Santa Monica Canyon, winter 1897, Barber $11 (Calif); W’ilson Trail, alt. 
1400 ft., Mt. Wilson, Aug. 31, 1910, Blaike 884 (P); Pasadena, May 1890, Bron- 
degee (Calif); Sherman, May 27, 1902, Braunton $60 (DS); Claremont, May 
1912, Burnell (M); alluvial bottom, Santa Monica Mts., alt. 200 m., April 1929, 
Chkey ^ Templeton 4481 (Calif, M, DS); hillsides, Santa Monica Mts., March 29, 
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1916, Crawford f Eiatt (M) j Topanga Canyon, May 8 , 1926, JSplmg (M); To- 
panga Canyon, Santa Monica Mts., May 18,1929, Bpling Ellison (Calif, M, US); 
above Calabasas, Santa Monica Mts., alt. 1200 ft., May 16, 1931, Ewan 4S03 (M); 
Santa Monica, June 1890, Ea86ef June 1891 (M), and June 5, 1891 (US); Eagle 
Eock, April 23,1912, Smiih 483£ (F); SANTA Catalina island:—M ay 1890, Sran^ 
degee (Calif ); Silver Canyon, May 29, 1936, Nuttall B81 (F) ; Avalon, Sept. 1896, 
TrasTc (M), April 3897 (US), Aug. 1897 (M), Nov. 1897 (US), 1898 <CA, M), 
March 1898 (M), March 1898, 92 (F, US), coll, of 1898, 414 (F), March 1901 
(US), S9, 41$, 4S5 (F), March 1901 (M), May 1901, 410 (F), and March 1911 
(M);—Santa Ysabel, April 2, 1893, Ecnshaw 191 (US); 1.5 miles below Tra- 
buco Camp Grounds, Trabuco Canyon, west slope of Santa Ana Mts., March 6 , 
1931, Wolf (1867) (Calif ); Nuevo, April-June 1894, Bram^egee (Calif); 2 miles 
east of Finyon Flat, Santa Eosa Mts., alt. 3500 ft., July 3, 1933, Burm Si98 
(Calif, M); Temescal, April 9, 1898, Eall 875 (Chlif); east slope of San Jacinto 
Mts., alt. 800 m., March 22, 1898, Leiberg 3162 (US); Glen Ivy, May 18, 1932, 
Munsf 4' Johnson 5327 (Calif); Asbestos Mountain, at side of Santa Eosa Moun¬ 
tain, alt 4400 ft., Oct. 8 , 1912, BmiHfk 5479 (F); Idyllwild, San Jacinto Mts., alt. 
5000 ft, Aug. 1925, Spencer 287 (Calif); Banning, Sept. 27, 1894, Tourney 
(Calif); Morongo Pass, near Eiverside County line, alt. 500 ft., March 3, 1929, 
Bra/unton 1026 (Calif); between San Bemaidino and Martin's ranch on the 
road to Cajon Pass, alt. 400 m., Jan. 3, 1911, CovUle # Fanston 110 (US); Mis¬ 
sion Creek, March 8 , 1930, Jones 26543 (M); Eeche Canyon, April 1, 1888, jPwrish 
2018 (Calif, M); foothills at Eedlands, April 20, 1891, Parish 2202 (US); 
Waterman Canyon, San Bernardino Mts., alt. 2500 ft, June 29, 1894, Parish $490 
(M, US); near San Bernardino, alt 1000-1500 ft, April 5, 1895, Paaish $631 
(Calif, ND); Eeche Canyon, San Bernardino Valley, alt 360-400 m,, March 13, 
1908, Parish 6802 (Calif, F); dry mesas, near base of mountains, San Bernar¬ 
dino Valley, alt. 300 m,, June 8 , 1917, Parish 11$$6 (Calif); foot^s, San Ber¬ 
nardino, March 1881, Parish 705 (US); hills, Campo Creek, between Campo and 
Potrero, June 3, 1903, Abrams 3719 (M, US); Twinoak, June 11, 1900, BaJley 
304 (US); coU. of 1898, Barrows (Calif); mountains of San Diego, Brandegee 
(Calif); Eamona, May 29, 1894, Brandegee (Calif); near Banner, April 1898, 
Brandegee (Calif); Warner Springs, April 9, 1913, Eastwood 2160 (US); Fall 
Brook, March 28, 1882, Jones (US), 3318 (M); Mountain Spring, May 10, 1894, 
Meams 2987, and May 14, 1894, 3148 (US); summit of Wagon Pass, Coast Bange, 
May 15, 1894, Uearns 3200 (US); San Felipe Valley, April 16, 1927, Meyer 80 
(Calif); Mission Canyons, San Di^o, April 30, 1883, Qrmtt (F), 98 (M); San 
Diego, April 23, 1885, Oreatt (US); Pala, April 1881, Parish 551 (F) j Jacumba 
Hot Springs, near Monument 233, May 17, 1894, Sehoenfeldt 3234, and May 24, 
1894, 3264 (US); near San Diego, alt, 1900 ft., April 8,1916, Spencer 137 (Calif, 
US); San Diego, coll, of 1922, Woodcock (F); in Santa Ynez Mts., near Santa 
Barbara, 1888, Brandegee (Calif); Santa Cruz Island, April 1888, Brandegee 
(Calif); Santa Barbara, coll, of 1891, Dunn (Calif); Painted Cave Eanch, near 
Santa Barbara, May 9, 1908, Eastwood 78 (Calif, F, M, US); Santa Ynez Mts., 
near Santa Barbara, Aug. 1902, Elmer $904 (F, M, US); Santa Cruz Island, July 
and Aug. 1886, Greene (F, ND). 

MEXICO: 

Lowes Caldposnia: San Pedro Martin, May 6, 1893, Brandegee (Calif); road 



368 


ANNALS OF THE MISSOURI BOTANICAL GARDEN 


[VoL. 24 


from Mexicali to Tiajuana, alt. 3000 ft., March 1932, Cota (Calif); La Huerta, at 
the west base of Hanson Laguna Mts., alt. 2800 ft., June 2, 1906, Goldman IISO 
(US); mountains, Sept. 11, 1884, Orontt (Calif); Palm Valley, northern Lower 
California, April 8, 1885, Oroutt 137 (ND); near Santo Tomas, July 15, 1885, 
Ormtt 14B5, April 12, 1886, and 1433 (M); Nochoguero Valley, June 4, 1894, 
Schoenfeldt S480 (US). 

22a. Rhus ovata var. Traskiae Barkl. n. var.^ PI. 20, fig. 2. 

Small tree, 3-6 m. high; branches brown, at first pnbcrulent, 
soon glabrate; leaves simple, ovate to ovate-elliptic, bluntly 
acute, bluntly cuneate at base, upper surface duU-glaucoscent, 
yellowish beneath; bracts of the inflorescence broadly ovate, 
densely pubescent at the base on the outer surface, ciliate with 
simple and glandular hairs. 

UNITED STATES: 

Oalipornia: Avalon, Santa Catalina Island, April 1897, Trask (UR), March 1898 
(M type, US). 

Section Pseudosohmaltzia Barkley, n. sect. 

Shrubs or small trees, with branches at first covered with a 
gray or yellow-gray puberulence or pilosity. Flowers many, 
whitish, typically in stout, lateral, compound spikes shorter 
than the subtending leaves, often also with a terminal inflores¬ 
cence, polygamo-dioecious, sessile and subtended by a bract 
and two bracteoles; bracts and bracteoles deltoid-lanceolate or 
broadly ovate and persistent. Drupes red or orange, some¬ 
what flattened; seed bony, oval, flattened, smooth. Leaves al¬ 
ternate, imparipinnate with 3-15 persistent leaflets; leaflets 
more or less subcoriaceous, revolute or not, glabrous, glaucous, 
or pubescent, often smooth and shining above, but sometimes 
dull; rachis and petiole usually stout, in most species not 
winged, lateral leaflets usually short-petiolulate. 

Texas to Arizona, south to Guatemala (fig. 16). 

Type species; Rhus vixens Lindh., Bost. Jour. Nat. Hist. [PI. 
Lindh. H] 6: 159. 1850. 

*BIitib ovata var. TzasUae Barkley, n. var. Arbuscula 3-6 m. alta; foliis sim- 
plicibns breve-petiolatis ovatis vel ovato-ellipticis subaeutis supra subglauois iafra 
flavo-viridibus; braeteis late ovatis ciliatis cum pubesceutia simpliei et glaudulifera. 
—Oolleoted at Avolon, Santa Catalina Island, California, March 1898, Trash (M 
type). 
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PsBUDoscHMALTZLv is & group of easily definable species, 
which are mostly shrubs having imparipinnate, evergreen 
leaves, and stout, either tenninal or lateral, compound spikes. 
There seems to be a well-marked relationship between this 
group and SxYPnoisriA, 



Fig. 16. The geogi'apliic dUtrlbution of the species in Section Pseudo- 

SCHMALTZIA. 


KEY TO SPECIES AND VARIETIES 

Rachis narrowly winged; leaflets usuaDy 3-5, teiminal usually much larger than 
lateral ones. 

Stems and leaves glabrous j leaflets mostly obovate, abruptly tiuncate. 

. JK. ehoiidroloma 

Stems and leaves with a dense spreading pubescence; leaflets mostly ovate, 

rounded. $4. B. Duckeri 

Rachis not winged; leaflets 3-13, terminal usually smaller than lateral ones. 

Stems and upper leaf surfaces, at least in the early stages, with a dense 
spreading pubescence. 

Leaflets mostly oblong, not strongly acuminate. 

Upper leaf surface dull green; from northeastern Mexico. 

... ^5. B, pachyrrhaoltis 

Upper leaf surface lustrous; from Chiapas and Guatemala. 

Pubescence on upper surface of leaflets conflned to the veins. 

... B. vegtita 

Pubescence on upper surface of leaflets not confined to the veins.... 

. S$a, JS. vegtita var. Ghieshreghtii 
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Leaflets lanceolate to ovate-lanccolatc, strongly acuminate. 

Pubescence on upper leaf surface soft and diffuse; inflorescence about 

10 cm. long.-2. Nclsomi 

Pubescence on upper leaf surface not soft, mostly conflnod to the veins; 

inflorescence about 5 cm. long... S8, B. oaooctoanc 

Stems and upper leaf surfaces glabrous or puberulent, rarely glaucous. 

Lateral leaflets 4 cm. long or less; branches relatively slender; leaflets 
sparsely pubescent or glabrous beneath. 

Leaflets sparsely pubescent below, soft to the touch; inflorescences few, 

usually terminating the branches. 89, B, wren^ 

Leaflets glabrous, not soft to the touch; inflorescences usually numerous, 
both aadllary and terminal. 

Leaflets 3-5, ovate to ovate-lanceolate, mostly more than 3 cm. long, 
subacuminate, not distinctly shining above, terminal leaflets 
usually slightly larger than lateral ones; range mostly limited to 

Arizona and New Mexico... SO, B, ohoriophylla 

Leaflets 5-13, ovate, mostly less than 3 cm. long, acute, distinctly 
shining above, terminal leaflets usually not larger than lateral 
ones; Mexico. SI. B, Andrieuxii 

Lateral leaflets more than 4 cm. long; branches relatively stout; leaflets 
sparsely puberulent or glabrous beneath. 

Leaflets sessile or very short-petiolulate, subacute to acute. 

Leaflets ovate-lanceolate, mostly reddish above, apex subacute, base 
rounded or cuneate, slightly oblique; southern Mexico and Guate¬ 
mala. S8. B. Sohiedeam 

Leaflets oblong-ovate or oblong-obovate, green above, apex obtusish 
or abruptly acute, base subcuneate, lowermost subcordate, 
oblique; northern Mexico: Sonora and Lower California. 


. SS. B. Tepetate 

Leaflets petiolulate, acuminate or subacuminate. 

Inflorescence axillary; leaflets usually 5, acuminate; reticulum of 

small veins obscure... S4, B, macropoda 

Inflorescences terminal and axillary; leaflets usually 3 or 9, long- 
acuminate, reticulum of small veins conspicuous. 

Leaflets usually 3, mostly ovate... B, oCliolaia 

Leaflets usually 9, mostly lanceolate. SB, B. profuse 


23. Bhns choudxoloiua Standi., Field Mns. Bot. Ser. 11: 164. 
1936. 

Brandies dark brown, minutely cinereous-puberulent; leaf¬ 
lets 3-7, coriaceous, shining on both surfaces, subrevolute and 
distinctly white-corneous margined, entire, at first inconspicu¬ 
ously glaucous-puberulent above and minutely pubescent be¬ 
low, later glabrate on both surfaces, bluish-gray above, paler 
below, conspicuously pallid-veined, subtruncate to emarginate 
at apex, cuneate to I'ounded at base, tenninal leaflets distinctly 
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obovate to obcordate, deeurrontly long-subpetiolulate, 1.7-4 
cm. long, 2-3 cm. broad, lateral leaflets elliptic-ovate, sessile or 
subsessile, 1.5-4 cm. long, 1-2.5 cm. broad; petioles 1-2.5 cm. 
long, "wingless, subterete, minutely puberulent or glabrate, 
rachis segments 1-2.5 cm. long, stout, often narrowly winged; 
inflorescence a terminal, small, compound spike about 4 cm. 
long and broad, bracts ovate-deltoid, 1 mm. long, 1.5 mm. 
broad, "with simple and glandular hairs on the outer surface, 
glabrous on the inner surface, ciliate with long simple hairs; 
sepals rotund, 1.2 mm. in diameter, glabrous, not ciliate; petals 
in the dried state whitish, oval, 2 mm. long, 1.3 uityi. broad, gla¬ 
brous, not ciliate; filaments shorter than sepals; anthers rec¬ 
tangular, 0.75 mm. broad, about as long; styles 3, more or less 
distinct. 

It seems incredible that such a well-marked species should 
have remained in herbaria undescribed for thirty years. The 
obovate, coriaceous leaflets "with their shining surface and whit¬ 
ened margin make the species distinctive. In some respects it 
stands intermediate between sections Pseubosohmaltzia and 
ST"sn?HoinA. 

Distribution: Puebla (fig. 16). 

MEXICO: 

Pttbbla: Tehuacan, June 1905, Purpus 1£$0 (Calif, P type, M, NT); El Eiego, 
June 1912, Purpus 68S8 (Calif). 

24. aims Duckeri Barkl., n. sp.^ PI. 21. 

A shrub with branches at first maroon-colored, covered with 
a dense gray tomentum and numerous maroon-colored lenti- 
cels; leaflets usually 3-5, oval or obovate, submucronate at the 
apex, rounded or subcuneate at the base, thin-coriaceous, sub¬ 
revolute, entire-margined, soft-pubescent above and below, 
dark and sMning above, lighter and dull below, terminal leaf- 

^Bhus Dnckeil Barkley, n. sp. Arbuscula; foliis imparipinnatis, foliolis 8~5 
ovaJibus vel obovatis circiter 5 cm. longis 3 cm. latis ntrinque moUiter et dense 
tomentosis submucronatis subooriaeeis integris, marginibus non revolutis, foliolis 
tenninalibuB plerumque maioribus quam foliolis lateraJibus, rbachide alato; fiori- 
bus in spiels tenninalibus compositis dispositis, bracteis bracteolisque ciliolatis et 
persistentibus.—Collected at Cuesta de Ejutla, Naealtepec, Oaxaca, Mexico, alt. 
6000 ft, April 6, 1895, L. C. Smith 464 (ITS type). 
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lets 1.5-7.5 cm. long, 1.2-5 cm. broad; with petioles 0.6-2 cm. 
long, lateral leaflets 1.5-6 cm. long, 1.2-3.5 cm. broad, sessile, 
petioles 1.5-2 cm. long, raohis segments 1.5-2.5 cm. long, 
winged, stout; inflorescences terminal and lateral compound 
spikes, bracts deltoid, acutish, about 2 mm. long, 1.5 mm. broad, 
brownish, densely pubescent on the outer surface with simple 
and glandular hairs, slightly pubescent on the inner surface, 
persistent; sepals subrotund, about 1.5 mm. long, almost as 
broad, with a few hairs at the base of the outer surface, gla¬ 
brous on the inner surface, ciliate with simple and glandular 
hairs; petals tan in the dried state, obovate-rotund, about 2 
mm. broad, 3 mm. long, glabrous on both surfaces, not ciliate; 



Pig. 17. Floral morphology of Blius Dudkeri Barkl. x 30%. 


filaments as long as the sepals; anthers oval, about 0.8 mm. 
broad, slightly shorter; fruit red, with glandular and simple 
pubescence. 

While the type of this very distinctive species was collected 
over forty years ago, it has apparently remained undescribed. 
It is evidently a coarse shrub having thick, puberulent leaflets 
with prominently whitened margins. The plant is densely 
canescent. It is named in honor of the author’s wife, n6e Eliza¬ 
beth Anne Ducker. 

Distribution: Oaxaca (fig. 16). 

MEXICO: 

Oaxaoa: Cuesta de Ejntla, Nacaltepec; alt. 6000 ft.^ April 6, 1895; Smith 464 
(F, TJS type, M photo.). 
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25. Ehus pachyrrhachis HemsL, Biol. Cent.-Am. Bot. 1: 218. 
1880, excl. specim. Ghiesbreght oil; Diagn. PI. Nov., pt. 3, p. 1. 
1880, excl. specim. Ghiesbreght 511. 

Rhus Schiedeana Schlecht. ex Engler in DC., Monogr. 

Phaner. 4:391. 1883, in part. 

Branches maroon-brown, covered with a yellow-gray tomen- 
tum; leeiflets 9-13, lanceolate to elliptical, obcordate to obtnse 
at the base, rounded or acute at apex, revolute and strongly in- 
rolled at the margin, entire, dull green and soft villous-pubes¬ 
cent on both surfaces, glandularly pubescent below, terminal 
leaflet 2-3 cm. long, 0.7-1.5 cm. broad, lateral leaflets 2-3 cm. 
long, 2.5-5 cm. broad, coriaceous, petiolules 0-3 mm. long; peti¬ 
oles about 1.5 cm. long, racliis segments about 1-1.5 cm. long, 
stout; inflorescence in lateral compound spikes 5 cm. long, 3 cm. 
broad, bracts broadly ovate, 2.5 mm. long, 2 mm. broad, 
rounded at the apex, brownish, densely pubescent on the outer 
surface, glabrous on the inner surface, ciliate with simple and 
glandular hairs, persistent; sepals subrotund, about 2.5 mm. 
long, 1.7 mm. broad, glabrous except on the outer surface near 
the base, ciliate with simple and glandular hairs; petals brown¬ 
ish in the dried state, ovate to rhombic-ovate, about 2.5 mm. 
long, 1.75 mm. broad, glabrous on the outer and inner surfaces, 
not ciliate; fllaments shorter than the sepals; anthers rectan¬ 
gular, 0.8 mm. long, about as broad; fruit red, about 7 mm. 
long, 8 mm. broad, pubescent with simple and glandular hairs. 

This is a densely pubescent species of northeastern Mexico. 
Its affinities seem to be with Rhus virens and R. vestita. The 
leaflets are thin and strongly reflexed. 

Distribution: Nuevo Leon, San Luis Potosi, and Tamaulipas (fig. 16). 

MEXICO: 

Nuevo Leon: Hacienda Pablillo, Galeana, Aug. 11, 1936, Taylor 71 (P), 

San Luis Potosi: Alvarez, Sept. 5-10, 1902, Palmer 61 (P, G, M, NT); 220* 
N. lat., alt. 6000-8000 ft., 1878-1879, Parry # Paimer IBS (P, G, Kew type, M, 
PA)Minas de San Eafael, Nov. 1910, Puryus 49fSS (Calif, P, G, M); in the San 
Miguelito Mts., coll, of 1876, Schaffner 95 (G), colL of 1879, 4S5 (CA, P, NY), 
908 (G, NY). 

Tamaulipas: sierra near Jaumave, 1932, von BoeynsU 505 (P). 
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26. Rhns vestita Loesen., Bull. Herb. Boiss. 11. 6: 835. 
1906. 

Rhus Schiedeana foima vestita Radik, ex Smith, Enum. 
PI. Guatemal., pt. 3, p. 22. 1893. 

R. Succedmeum Sesse & Moc., PI. Nov. Hisp., p. 47. 1887, 
non R. succedanea L., Mant. 2: 221. 1767. 

Shrubs; branches maroon-brown with a yellow-gray tomen- 
tum; leaflets 7-9, elliptic, acute, obtuse at the base, coriaceous, 
subrevolute-margined, entire, pubescent on the veins above 
and below, somewhat glandularly pubescent below, shining 
above, dull beneath, terminal leaflets 3-3.5 cm. long, 1.5-2 cm. 
broad, lateral leaflets 3-4.5 cm. long, 2-2.5 cm. broad, petiolules 
about 4 mm. long; petioles about 2 cm. long, raohis segments 
about 2 cm. long, stout; inflorescence a terminal compound 
spike, 10 cm. long, nearly as broad, bracts broadly ovate, 2 mm. 
long, about as broad, rounded to subacute, brownish, densely 
pubescent on the outer surface, glabrous on the inner surface, 
persistent; sepals subrotund, about 2.25 mm. long, 1.75 mm. 
broad, glabrous except on the outer surface near the base, cili- 
ate with simple and glandular hairs; petals brownish in the 
dried state, rhombic-ovate, about 3 mm. long, 2 mm. broad, 
glabrous on both surfaces, not ciliate; filaments slightly 
shorter than the sepals; anthers rectangular, 0.8 mm. long, 
about as broad. 

This species has few leaflets, which are coriaceous and have 
scarcely revolute margins. While its variety (see below) is 
intermediate in several respects between it and Rhus pachyr- 
rhacTm, with which it has been confused, its affinities seem un¬ 
doubtedly to be with RTms vestita; from the latter it differs 
most markedly in the revolute margins of the leaflets and in 
the general distribution of pubescence. 

Distributiou: southern Mexico and Guatemala (fig, 16). 

MEXICO; without definite locality, colL of 1787-1804, SessS, Mooifio, CastiOo f 
Maldonado 8S4 (Madrid), 4941 (E, Madrid). 

OENTEAL AMEBIC A; 

GtTATSiiLiLA: HUKH'UifiTENANOO: Los Hlugis abovc Chiantla, May 29, 1906, CooJe 
4S (ITS) ) QUICHE: San Siguam, alt. 5800 ft., April 1892, Meyde # Lm (DowmII 
Smith SOSS) (G, M, US, cotypea). 
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26a. Rhus vestita var. Ghiesbreghtii Barkl., n. var.^ 

Rhus pachyrrhachis Hemsl. ex Engler in DC., Monogr. 
Phaner. 4: 391. 1883, in part. 

B. sempervirens var. pachyrrhachis Engler, ibid. 1883, 
excl. syn. 

R. Schiedeana Scblecht. ex Engler, ibid., as to specim. 
Ghiesbreght 511. 

Leaflets large, pnbescence of leaflets not confined to the veins. 

MEXICO: 

Chiapas ; Teopisca, coU. of 1864-1873, OMesbreght 511 (Kew, M type); Can- 
job, March 27, 1904, Goldman 791 (US). 

27. Rhus Nelsonii Barkl., n. sp.® PI. 22, fig. 1. 

Large shrub; branches brown, at first densely ferruginous- 
pilose ; leaves pinnately compound; leaflets 7-9, ovate or ovate- 
lanceolate, acute or acuminate at the apex, obtuse or subcor- 
date at the base, subcoriaceous, margin obscurely subrevolute, 
entire, soft-pubescent but shining above, lighter and densely 
soft (ferruginous-)-pubescent below, glandularly pubescent 
on both surfaces, terminal leaflet 3-7 cm. long, 1.2-2.8 cm. 
broad, with petiolule 0.7-1 cm. long, lateral leaflets 2.5-5.5 cm. 
long, 1-2.5 cm. broad, with petiolules about 1.5 mm. long; in¬ 
florescences lateral, about 12 cm. long, about 8 cm. broad, bracts 
brown, ovate, pubescent, persistent; fruit pubescent with 
simple and glandular hairs. 

From the specimens examined, this species seems to be quite 
distinct from Rhus oaxacana. However, their general aspects 
are similar, and when R. Nelsonii is better known it may prove 
to be a more pubescent phase of R. oaxacana. It is most easily 
distinguished from the latter by its soft-pubescent upper leaf- 

^Bhns vestlta var. GhieshieghtU Barkley; n. var. Arbusenlai foliis impari- 
piimatiS; foliolis magniS; pubescentia non circtunscripta ad venas.—Collected at 
Teopisca, Chiapas, Mexico, colL of 1864-1873, Ghiesbreght 511 (M type), 

^Bhns Nelsozdi Barkley, n. sp. Arbnscula; foliis imparipinnatis, foliolis 7-9 
ovato-lanceolatis circiter 5 cm. longis 2.5 cm. latis longo-acmninatis snbcoriaceis 
supra molle-pubescentibus sed lucidis infra dilutioribus et densius molle-pubescen- 
tibus, rhachide non alato; floribus in spicis lateralibus compositis dispositis, spiels 
circiter 10 cm. longis, bracteis bracteolisque persistentibus.—Collected in foothills 
above Chilpancingo on Mani range, alt. 6000± ft., May 15, 1903, Nelson 7047 (NT 
type). 
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surface and its longer inflorescences. It is named for th.e col¬ 
lector of the type, E. "W. Nelson. 

Distribution: Oaerrero (fig. 16). 

MEXICO: 

OnsKSXSO: foothills nboTS Chilpancingo on Moni range, alt. about 6000 ft., May 
15, 1903, Nelson 7047 (US, NY type). 

28. Rhus oaxacana Loesem, Bull. Herb. Boiss. n. 6: 834. 
1906. 

Branches maroon-hrown; leaflets 3-7, ovate-lanceolate, sub- 
acuminate, obtuse or subrotund and usually unequal at the 
base, subcoriaceous, subrevolute and entire-margined, pubes¬ 
cent above and beneath especially on the veins, somewhat 
glandularly pubescent and inconspicuously lustrous above, 
very dull yellowish-gray beneath, terminal leaflets 6-8 cm. 
long, 2-3 cm. broad, petiolules 0.6-1.8 cm. long, lateral leaflets 
4-7 cm. long, 1-3 cm. broad, petiolules about 0.2 cm. long; 
rachis segments about 2 cm. long, stout; inflorescence teiminal, 
4.5 cm. long, 3.5 cm. broad, bracts lanceolate, 2.5 mm. long, 0.75 
mm. broad, acutish, yeUowish-green, pubescent on the outer 
surface with long, spreading hairs (about 0.7 mm. long), glab¬ 
rous on the inner surface, persistent; sepals deltoid-lanceolate, 
about 2 mm. long, almost as broad, pubescent on the outer sur¬ 
face with long hairs, ciliate with simple hairs, colorless at mar¬ 
gin and green near midrib; petals white in the dried state, 
rhombic-lanceolate, about 3 mm. long, 2.25 mm. broad, glab¬ 
rous without, with scattered hairs on the inner surface, not 
ciliate; filaments shorter than the sepals; anthers oval, 1 mm. 
long and broad; fruit red, pubescent with simple and glandular 
hairs, about 8 mm. long and broad. 

This is a seldom-collected species of Oaxaca, having ovate- 
lanceolate, strongly acuminate leaflets, comparatively short 
inflorescences, and the pubescence of the leaflets confined 
chiefly to the veins. 

Distribution: Oaxaca (fig. 16). 

MEXICO: 

Oaxaoa; north end of valley of Oaxaca, aJt. 6800-7800 ft,, Oct. 3, 1894, Nelson 
1569 (NY, M photo.); canyon along wagon road, 6 miles above Dominguillo, alt. 
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4500-5500 ft., Oct. 30, 1894, Nelson 18S8 (NY); PHngle 5656 (G); San Martin, 
Tlaxiaco, Dec. 5, 1895, C. E, Seler 1472 (G, NY, cotypes, M photo.). 

29. Rhus Virens Lindh. ex Gray, Best. Jour. Nat. Hist. [PL 
Lindh.111 6: 159. 1850. 

Itlmn sempervirens Scheele, Linnaea 23: 566. 1850. 

Toxicodendron sempervirens Kuntze, Rev. Gen. PL, pt. 1, 
pp. 153-154. 1891. 

Schmaltsia virens Small, PL Southeast. XT. S., pp. 729, 
1334. 1903, and ed. 2. 1913. 

Shrubs; branches brown, at first puberulent, later glabrate; 
leaves evergreen, compound; leaflets mostly 5-9, rhombic- 
ovate, rarely ovate or lanceolate-ovate, acutish, euneate at the 
base, coriaceous, subrevolute and entire-margined, pubescent 
but shining and dark above, lighter, dull, sparsely soft-pilose, 
and with some glandular hairs beneath, terminal leaflets 2-4 
cm. long, 1-1.75 cm. broad, long-petiolulate, lateral leaflets 
1.25-4 cm. long, 1-2 cm. broad, short-petiolulate with petiolules 
about 2 mm. long; petioles about 1.5 cm. long, rachis segments 
about 1.25 cm. long, thin; inflorescence terminal, 4 cm. long, 
nearly as broad, bracts broadly ovate, 1.75 mm. long, nearly as 
broad, rounded-acutish at the apex, brownish, pilose on the 
outer surface, glabrous on the inner surface, ciliate with simple 
and glandular hairs, persistent; sepals subrotund, about 2 mm. 
long, about as broad, sparsely pilose on the outer surface, glab¬ 
rous on the inner surface, ciliate with simple and glandular 
hairs; petals tan in the dried state, narrowly obovate-rotund, 
about 3 mm. long, 2 mm. broad, glabrous on the outer surface, 
pilose on the inner surface, not ciliate; filaments about as long 
as the sepals; anthers rectangular, 0.8 mm. long, about as 
broad; fruit 6 mm. long, 5 mm. broad, pubescent with simple 
and glandular hairs. 

This is a widespread species of southwestern United States 
and northern Mexico. The leaflets of the Mexican specimens 
are more pubescent on the upper surface and tend to be some¬ 
what larger. While Rhus virens Lindh. and Rhus semper¬ 
virens Scheele were published in the same year, it seems that 
the Lindheimer name appeared earlier in the year. This spe- 
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cies, Rhus Audrieumi, and B. choriophylla form a closely allied 
series, which, while very similar, are quite distinct. 

Distribution; south-central Texas and southeastern New Mexico, south to Chi¬ 
huahua and Nuevo Leon (fig. 16). 

UNITED STATES: 

Texas: expedition from western Texas to El Paso, New Mexico, May to Oct. 
1849, Wright 8$ (Calif.); on dry hills near Bandera, Fob. 26, 1931, von Sohrenk 
(M) j Leon Springs, May 29, 1911, Clemens (M), 8Si (RMt); Chisos Mts., June 
19, 1931, Mueller 8065 (M); Alpine, May 1925, Studhalter 1041 (M); hills. New 
Braunfels, Lindhemer (514), 1846, 1^3, S48A, Aug. and Sept, 1846, $48B, and 
1847 (M); Comanche Spring, New Braunfels, Nov. 1849, Lindheimer 731 (F, M, 
Okla); Comal Co., Oct. 1850, Lindheimer 739 (F, M, Okla), 1849-1851, 730 (F, 
M); Bears Mountain, Gillespie Co., Jermy (M); Oodar Mountain, Jermy 138 
(M); Limpia Canyon, 1889, Nealley (F ); rocky banks, Limpia Canyon, 8 miles 
northwest of Ft. Davis, June 17, 1926, Palmer 30997 (M) ; rocky bluffs and slopes, 
foothills of Davis Mts., Ft. Davis, Oct. 8, 1926, Palmer 38109 (M); Boerne, May 
22, 1916, Palmer 9847 (M); Spanish Pass, Sept. 28, 1916, Palmer 10847 (M); 
Chinati Mts., Aug. 1936, Eindkley 881 (F) j Presidio Co., Peverchon 80 (M) ; rocky 
bluff near Twin Mts., 1882, Beverchon 85, May 20, 1903, 3818 (M); near Austin, 
May 13, 1872, Hall 76 (F); Uvalde, Oct. 5-10, 1880, Palmer 188 (14855) (M); 
Comstock, March 20, 1911, Blair 831 (M) •, stony hills near Devils River, Sept. 10, 
1900, JSggert (M). 

New Mexico : rocky slopes near the Carlsbad Caverns, Sept. 27, 1931, Pa/yson 54 
(RMt). 

MEXICO: 

Chihuahua: Santa Eulalia Mts,, Oct. 16, 1885, Pringle 357 (F, G, Penn). 

Coahuila: Muzquiz, July 7, 1936, Marsh 367 (F); Sierra del Carmen, Aug. 
21, 1936, Marsh 566 (F) \ Mount Casacot, 21 miles southeast of Monclova, Feb.- 
Oct. 1880, Palmer 189 (G, US); shrub-covered valley floor, Rancho Agua Dulce, 
Municipio de Muzquiz, July 1, 1936, Wynd ^ Mueller 396 (M). 

NXTEVO Leon: Diente Canyon, mountains near Monterey, July 1933 (F) ; Sierra 
Madre above Monterey, alt. 3000 ft., Aug. 20, 1903, Pringle 11397 (F, G). 

30. Bhns choriophylla Woot. & Standi., Contr. IT. S. Nat. 
Herb. 16: 146. 1913. 

Low shrub with few branches; branches maroon-brown, with 
a gray pnberulence; leaflets 3-5, ovate, acute, obtuse to sub- 
euneate at the base, coriaceous, subrevolute and entire-mar¬ 
gined, pale green, rather dull above and below, terminal leaflet 
2.5-5 cm. long, 1.5-2.5 cm. broad, long-petiolulate, lateral leaf¬ 
lets 2.5-5 cm. long, 1-2.25 cm. broad, with petiolules about 2 
mm. long; inflorescence about 5 cm. long, about as broad, bracts 
ovate, acuminate, 3 mm. long, 1.75 mm. broad, acuminate 
(bracteoles 2 mm. long, 1.5 mm. broad, rounded at the apex). 
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tan, densely pubescent on the outer surface, glabrous on the 
inner surface, ciliatc with simple and glandular hairs, persis¬ 
tent; sepals deltoid, rounded at the apex, about 2 mm. long, 
1.25 mm. broad, glabrous, ciliate with simple and glandular 
hairs; petals white in the dried state, rhombic-ovate, about 3 
mm. long, half as broad, glabrous on the outer surface, 
slightly pilose at the base on the inner surface, not eUiate; fila¬ 
ments shorter than the sepals; anthers rectangular, 0.8 mm. 
long, about as broad; fruit 7 mm. long, 6 mm. broad, pubescent 
with simple and glandular hairs. 

This species has its closest allies in Rhus virens and B. An- 
drieuscii. Compared with Rhus virens the leaflets are fewer, 
larger and glabrous, also the inflorescences are numerous and 
mostly lateral. 

Distribution; southwestern New Mexico, ad 3 acent Arizona and Sonoia (fig. 16). 

UNITED STATES: 

New Mezicx) ; Organ Mts., Oct. 4, 1903, Wooton (BMt); Peila Blanca, Organ 
Mts., March 15, 1903, Wooton (M); Alamogordo, Sacramento Mts., alt. 4600 ft., 
April 12, 1902, Behn #■ VierccJc (RMt). 

Arizona: Sorierta Valley, alt. 5700 ft., Aug. 1874, Bothrodh (P) ; Bonita Can¬ 
yon, Chiricahua Mts,, alt. 6000 ft., Nov. 2, 1906, Blvmer (ND), 1$S6 (P, M) ; rocky 
slopes. Mule Mts., Aug. 1911, Gooddmg 968 (BMt); Bowie, Sept. 21, 1884, Jones 
4381 (F); Huachuca, March 23, 1894, Tourney 16 (M); Santa Bita Mts., alt. 
5500 ft.. Sept. 26, 1880, EngeVmann (M); above range reserve, Santa Bita Mts., 
Sept. 12-Oct. 18, 1903, GriffitJis 6060 (M); Santa Bita Mts., Sept, 9, 1884, Pringle 
(F), 16848 (M) ; Oracle, alt. 4600 ft., Aug. 28, 1903, Jones (M). 

MEXICO; 

Sonora: Fronteras, alt. 4550 ft., Sept. 22, 1890, Eartman 31 (G). 

31. Rhus Andrieuxii Engler in DC., Monogr. Phaner. 4: 389. 
1883. 

Toxicodendron Andriettxii Kuntze, Eev. Gen. PI., pt. 1, p. 

153. 1891. 

Shrubs; branches brown, at first covered with a gray puberu- 
lenee; leaflets 5-13, lanceolate-ovate, rhombic-oblanceolate- 
ovate or ovate, subacute to obtuse, unequally obtuse to cuneate 
at base, coriaceous, entire, not revolute-margined, more or less 
white corneous-margined, pubescent on the veins, otherwise 
glabrous above and beneath or somewhat glandularly pubes¬ 
cent beneath, shining and bluish-gray above, dull and yellow¬ 
ish beneath, nerves broad and veins remotely reticulate, termi- 
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nal leaflets 2-3 cm. long, 0.7-1.5 cm. broad, with petiolnles 2-9 
mm. long, lateral leaflets 1.5-3 cm. long, 0.7-2 cm. broad, with 
petiolnles about 1 mm. long; rachis segments 0.7-1.2 cm. long, 
petioles about 1.5 cm. long; inflorescences terminal, or termi¬ 
nal and lateral, compound spikes, bracts ovate-deltoid, blunt, 
0.7 mm. long, about as broad, puberulent with simple glandular 
hairs on the outer surface, glabrous on the inner surface, ciliate 
with simple and glandular hairs; sepals deltoid-rotund, 1 mm. 
long, about as broad, glabrous, ciliate with simple and glandu¬ 
lar hairs; petals in the dried state whitish, elliptic-ovate, 2 
mm. long, 1.3 mm. broad, glabrous, not ciliate, filaments shorter 
than sepals; anthers rectangular, 0.8 mm. broad, about as long; 
fruit red, pubescent with simple and glandular hairs, 8 mm. 
long, about as broad. 

This species of central Mexico has numerous small, ovate and 
acute leaflets, which are shining and rather grayish above. Its 
closest affinity apparently is with RMs virais. 

Distribution: Couhuila to Durango, south to Oaxaca (fig. 16). 

MEXICO: 1833, Afulrieux B71 (F photo.) j without definite locality, 1787-1804, 
Sessii MocinOf Castillo 4r Maldo^do 494$ (F). 

Goabttila: Saltillo, Sierra Madre, July 17-20, 1880, 'Palmer 190 (F, G). 

DT7BA27ao: between ftamos and Inde, Aug. 11-14, 1898, Nelson 4698 (NY). 

Hidalgo: Zimapan, Coulter 780 (F); rocky gulches, Ixmiquilpan, Sept. 1905, 
Purpus 1889 (Calif, F, G, M, NY). 

Nuevo Leon: Sierra Madre, near Monterey, Aug. 37, 1889, Primgle 3677 (B). 

Oaxaca: from Fecomatldn to Pueblo Viejo, District of Nochixtl4n, alt. 2500 
m., June 21, 1907, Courlos Conaatti 1886 (F, US). 

Puebla; El Eiego, June 1905, Purp%is 1389A (C^lif, F, G, M, NY); July 1907, 
Pwrpus 3780 (Calif); in the vicinity of San Luis Tultitlanapa, near Oaxaca, July 
9, 1908, Purpus 37S0A (Calif, F, G, M, NY, US), July 1908, 37S0B (Calif, F, 
G, M, US). 

San Luis Potosi; Serrania de Santa Ana, Feb. 22, 1933, SalaacMr (US). 

Tamaulipas; Oerro Parrena, Sierra San Carlos, July 13, 1930, Bartlett 10308 
(F); La Sardina, Sierra San Carlos, Aug. 14, 1930, Bartlett 1095$ (F); vicinity 
of Victoria, alt. about 820 m., Feb. l-April 9, 1907, PalToer 306 (Calif, F, G, NY) ; 
near Jaumave, von Bosynshi 844 (Cahf), Dec. 5, 1931, 845 (F); near Victoria, 
1931—1933, von BozynsTcl 60S (F, M); near Nogales-Jaumavo, March 1933, von 
BozynsU 70S (F). 

32. Rhus Schiedeana Schlecht., Linnaea 16: 480. 1842; Eng- 
ler in DC., Monogr. Phaner. 4: 391. 1883, excl. specim. Ghies- 
breght 511 and Parry S Palmer 125. 
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Toxicodendron Schiedeamim Kuntze, Rev. G-en. PI., pt. 1, 
p. 154. 1891. 

Shrub or small tree; branches brownish-gray, at first cov¬ 
ered with a gray puberulence; leaflets mostly 9, elliptic-lanceo¬ 
late, subacute, unequally rounded at the base, thin-coriaceous, 
subrevolute and entire-margined, glabrous except on the veins 
and for some glandular pubescence beneath, usually reddish 
and shining above, dull beneath, terminal leaflet 4-6 cm. long, 
1.6-2.75 cm. broad, long-petiolulate, lateral leaflets 4-6.5 cm. 
long, 1.25-2.5 cm. broad, short-petiolulate; petioles about 2.5 
cm. long, rachis segments about 2 cm. long, pubescent, wing¬ 
less, stout; inflorescences terminal, or terminal and lateral, 
bracts deltoid-lanceolate, rounded-acutish, about 2 mm. long, 
almost as broad, brownish, densely pubescent on the outer sur¬ 
face with simple and glandular hairs, persistent; flowers nu¬ 
merous, white; sepals subrotund, about 2.4 mm. long, almost 
as broad, pubescent with simple and glandular hairs on the 
outer surface, glabrous on the inner surface, cUiate with simple 
and glandular hairs; petals white in the dried state, obovate- 
rotund, about 3.5 mm. long, 2 mm. broad, glabrous on both 
surfaces, not ciliate; filaments as long as the sepals; anthers 
oval, about 1 mm. long; fruit red, pubescent with glandular 
and simple hairs, 6 mm. long, 8 mm. broad; disk about 3 times 
as broad as the ovary, rather thick. 

This species of southern Mexico and Guatemala has been 
confused frequently with several of the other members of this 
section. 

Distribution: Vera Ciuz and Chiapas, Mexico, to Guatemala (fig. 16). 

MEXICO: 

Chiapas : San Vicente, June 5, 1906, Cook 7B (US); San Vicente, April 23, 
1904, Goldman 88$ (US, M photo.) j Juncana, April 27, 1904, Goldmm 894 (US); 
laguna, between Aeala and San Cristobal, Feb. 24, 1931, Souvvron 4r JSrlandson 61 
(US). 

Veba Crttz: Palmar, Sept. 7, 1936, MacBameU 905 (F). 

CENTBAL AMERICA: 

Guatemala: alta v^bapaz: Oobfin, alt 4300 ft, March 1887, von Tuerdhhem 
115$ (US); BAJA VEBAPAZ: Rosa, Sept 1888, von Tuerchheim 14$$ (US); Berge 
bei Rosa, Oct 1912, von Tnerokheim $91$ (US). 
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33. Rhus Tepetate Standi. & Barkl., n. sp.^ PI. 22, fig. 2. 

A shrub 2 m. high; branches brown, at first puberulent, 
dotted with prominent maroon-colored lenticels; leaflets 7-9, 
oblong, obtuse to subacute and submucronatc at apex, sub- 
cuneate to subcordate at the base, subcoriaceous, distinctly 
subrevolute-margined, entire, obscurely and sparsely pubes¬ 
cent above and below with simple and glandular hairs, shining, 
green, and conspicuously whitened above at the veins, difil 
and paler below, teiminal leaflet 3.5-6.5 cm. long, 2.5-4 cm. 



broad, lateral leaflets sessile, 2.5-4.5 cm. long, 1.5-3 cm. broad; 
petiole about 2 cm. long, stout; inflorescences lateral, 5.5 cm. 
long, 4 cm. broad, bracts brown, ovate-deltoid, 1.2 mm. long, 
about as broad, pointed, pubescent with simple and glandular 
hairs on the outer surface, glabrous on the inner surface, ciliate 
with simple and glandular hairs (bracteoles narrower, lighter- 
colored, and round at apex), persistent; sepals pallid, subro¬ 
tund, about 1.4 mm. long, about as broad, glabrous on both sur- 

Tepetate P. 0. Standley & P. A. Barkley, n. sp. Arbuacela; foliis im- 
paxipinnatis, foUolis 7-0 oblongo-ovatis vel oblongo-obovatis 4 em. longis 3 cm. 
latis supra obscure et raxe pubesceutlbus sed lucidis, infra obscure pubescentibus 
gtodnlosisque subcoriaceis iutegris obtusis vel snbacutis basi inaequalibus plus 
^usve subeordatis marginlbus subrevolutis, rhachide non alata; floribus multis 
in spicis lateraJibus compositis dispositis, braoteis persistentibus.—Collected in 
Sierra Chaxnco, Eio Mayo, Sonora, Mexico, September 10, 1935, Boward Seott 
Gentry 1746 (P type). 
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faces, strongly ciliate with simple and glandular hairs; petals 
whitish in the dried state, broadly obovate-rotnnd, about 3.5 
mm . long, 2.2 mm. broad, glabrous on the outer surface, 
sparsely pilose at base of the inner surface, not ciliate; fila¬ 
ments longer than the sepals; anthers oval, about 0.8 Tnm. long 
and broad; fruit not seen. 

Morphologically this species is similar to Rhus Schiedeana, 
from which it may be distinguished by its broader and more 
oblong, more obtuse, subcordate leaflets as well as by its geo¬ 
graphic range. Some of the specimens from Lower California 
have narrower and more obscurely oblong leaflets than the 
type. The specific name is the local vernacular of the shrub, 
of Nahuatl derivation. 

Distribution: southern Sonora and southein Lower California (dg. 16). 

MEXICO: 

Lower California: Sierra de la Laguna, Jan. 23, 1890, Brandegee (Calif), 111 
(PA) j Sierra de San Francisco, Oct. 18, 1890, Brandegee 111 (Calif); Sierra de la 
Laguna, Oct. 2, 1899, Brandegee (Calif, NY); from San Bernardo to El Sanz, 
Sierra de la Laguna, alt, 4500 ft., Jan. 21, 1906, Nelson 744B (IIS). 

Sonora: canyon. Bio Mayo, Sierra Charuco, Sept. 10, 1985, Gentry 1746 (Gath, 
M, F type). 

34. Rhus macropoda Barkl., n. sp.^ PI. 23, fig. 1. 

Shrub or small tree; branches maroon-brown; leaflets 3-9, 
usually 5, ovate, acuminate, subcuneate and usually unequal at 
the base, subcoriaceous, entire-margmed, not revolute, mostly 
glabrous above and beneath but with some glandular hairs, ob¬ 
scurely pubescent on the veins, gi'een above, veins and margins 
prominently pallid, dull and lighter green below, long-petiolu- 
late, teiminal leaflet 5-9 cm. long, 3-4 cm. broad, petiolules 1.5- 
2.5 cm. long, lateral leaflets 4-9 cm. long, 2.5-4 cm. broad, petio- 
lules 0.5-1 cm. long, rachis segments about 4 cm. long, slender; 

^ BIlus maciopoda BarMey, n. sp. Arbuscula; foliis imparipinnatis, foliolis 3-9 
plerumque 5 ovatis circiter 8 cm. lougis 4 cm. latis subacuminatis subeoriaeeis 
utriuque fere glabris vd plus mmusve pubescentibus glandulosisque basi sub- 
cuueatis et plerumque iuaequalibus iu nerviis obscure pubescentibus, yeuiis pallidis 
minute et obscure retieulatis puborulentis, petiolulis ca. 1 cm. longis; floribus multis 
in spicis lateralibus compositis dispositis, bracteis persistentibus.—Collected at San 
Miguel Alborrados, Oaxaca, Mexico, alt. 6500 ft., July 2, 1894, JS. W, Nelson SS9, 
(US type). 



384 


ANNALS OF THE MISSOUBI BOTANICAL GARDEN 


[VOL. 24 


iiilioresceuees lateral, axillary, compound spikes 7 cm. long, 6 
cm. broad, bracts ovate, acute, 1 mm. long, 1 mm. broad, yellow¬ 
ish-green, pubescent on the outer surface with both glandular 
and spreading non-glandular hairs, glabrous on the inner sur¬ 
face, persistent; sepals deltoid-lanceolate, about 2 mm. long, 
1.5 mm. broad, ciliate with simple and glandular hairs, yellow¬ 
ish-green; petals white in the dried state, narrowly obovate- 
1 ‘otund, about 3 mm. long, 2 mm. broad, glabrous on the outer 
surface, with scattered hairs at the base on the inner surface, 
not ciliate. 

The conspicuously whitened veins and very long petiolules 
of the leaves of this species give it a superficial resemblance to 



rig. 19. Floral morphology of Ehvs macropoda Barkl. x 10%. 


Metopium and make it one of the most easily recognizable spe¬ 
cies of this section. 

Distribution: Veia Cruz and Oaxaoa (fig. 16). 

MFXICO: 

Oaxaca: San Miguel Alborrados, alt. 6500 ft., July 2, 1894, Nelson SSB (US 
type, M photo.) j west slope of Mount Zempoaltepoc, alt. 7700-8000 ft., July 5-13, 
1894, 541 (US). 

Vbba Cbuz: Palmar, Sept. 7, 1936, M<ioDanvel8 88S (F). 

35. Bhus dliolata Turcz., Bull. Soc. Nat. Moscou 31^: 470. 
1858. 

Shrubs; branches dark brown with an obscure gray puberu- 
lence; leaves trifoliolate, petiole about 3 cm. long, stout; leaf¬ 
lets deltoid-ovate, acuminate at apex, obtuse to subcordate and 
unequal at base, petiolulate, coriaceous, obscurely subrevolute 
and entire-margined, shining on both surfaces, glabrous except 
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on veins above and for some glandular hairs below, a fine retic¬ 
ulum of small veins very prominent, especially in the older 
leaves, terminal leaflet 5-8 cm. long, l,7-3.2 cm. broad, petio- 
lules about 1 cm. long, lateral leaflets 3.5-4.5 cm. long, 2-2.5 cm. 
broad, petiolules 2-4 mm. long; inflorescence terminal, about 3 
cm. long, 2 cm. broad, bracts deltoid, pilose on the outer sur¬ 
face, persistent; fruit pubescent with simple and glandular 
hairs, about 8 mm. long and broad. 

The trifoliolate leaves, the ovate, long-aciuninate leaflets, 
and the conspicuous reticulum of small veins characterize this 
little-known species. The affinity of this species is probably 
with Rims oaxacana. 

Distribution; Puebla (fig. 16). 

MEXICO: 

Puebla: in the vicinity of San Luis Tultitlanapa^ near Oaxaca, July 1908, 
S166 (Calif, G, M photo., NY, US). 

36. Rhus profusa Barkl., n. sp.^ PI. 23, fig. 2. 

Shrub or small tree; branches brown, furrowed, at first pu- 
berulent; leaflets 9-13, broadly lanceolate, subcuneate and un¬ 
equal at the base, long-acuminate, acute at the apex, coriaceous, 
entire and frequently revolute-margined, glabrous and shining 
above, glabrous except on the midvein and for glandular hairs 
below, with a reticulum of fine veins prominently pallid below, 
terminal leaflet about 6 cm. long, 2-2.5 cm. broad, petiolule 0.3- 
1.3 cm. long, lateral leaflets 4.5-6 cm. long, 2-3 cm. broad, sub- 
sessile with petiolules 0-3 mm. long; petiole about 2.5 cm. long, 
stout; inflorescences lateral and terminal, 8-18 cm. long, 7-10 
cm. broad, bracts brown, pubescent on the outer surface, ciliate 
with simple hairs, persistent; sepals deltoid, blunt, about 1.2 
mm. long, 1.2 mm. broad, glabrate, ciliate with simple hairs, 
persistent; petals narrowly obovate, slightly pubescent on in¬ 
ner surface, 2 mm. long, 1 mm. broad; anthers oval, about 0.8 

^ Bhas profasa Barkley, n. sp. Arbuscula; foliis imparipinnatis, foliolis 9-13 
circiter 5 cm, longis 2.5 cm. latis late laneeolatis aeumiuatis coriaceis supra glabris 
et lucidis infra cum reticule venularum pallidaruxn^ foliolis lateralibus subsessili- 
bus, foliolo terminale petiolulato foUolas laterales subaequanto, rhachide non alato; 
fioribus multis in spicis lateralibus terminalibusque compoeitis dispositis, bxacteis 
bracteolisque persistentibus.—Collected near Las Oailos, San Luis Potosi, Mexico, 
Oct. 15-21,1902, Edw. Palmer iS14 (US type). 
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mm. in diameter; filaments tliick, about as long as the sepals; 
fruit 7 mm. long, 7 mm. broad, pubescent with simple and 
glandular hairs. 

The erect, spreading inflorescence of this species is its most 
outstanding character. However, its long-acuminate, lanceo¬ 
late, and shining leaflets make it a very distinctive species. 
The specimen from Guerrero is somewhat atypical. 



rig. 20. rioral morphology of Mhus profusa Barkl. x 10%. 


Distribution; San Luis Potosi and Guerrero (fig. 16). 

MEXICO; 

GxjmEEBO: between Chilapa and Tixtla, alt. 6200-7000 ft., Dec. 17, 1894, Neleon 
2167 (US). 

San Luis Potosi; near Las Oafios, Oet. 16-21, 1902, Palmer 214 (F, M photo., 
US type). 

SectionEHOEmiUM (Greene) Barkley, n. sect. 

Rhoeidium Greene, Leaf!. Bot. Obs. & Grit. 1; 143. 1905. 

Large, deciduous, spiuose shrubs. Flowers cream-colored, 
polygamo-dioeeious, in solitary or small clustered spikes 
formed in the summer and autumn, expanding in the spring be¬ 
fore the leaves, sessile or nearly so and subtended by cori¬ 
aceous, concave and persistent bracts, each enclosing a pair of 
smaller bractlets. Drupe orange-red, almost symmetrical; 
seed bony, rough, somewhat flattened. Leaves 3-9-foliolate, 
thin, more or less pubescent. 

Texas to Arizona, south to central Mexico (fig. 21). 

Type species; Rhus microphylla Bngelm. ex A. Gray in 
Smiths. Oontr. [PI. Wright. I] 3®: 31. 1852. 
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This section contains a single, somewhat variable species 
widespread in the arid regions of temperate North America. 
While standing quite distinct, its nearest affinities seem to he 
with section LoBADroM. 

37. Rhus miorophjUa Engelm, ex A. Gray in Smiths. Contr. 
[PI. Wright. I] 3«: 31. 1852. PL 24, fig. 1. 

Bhus microphylla var. vestita Engler in DC., Monogr. 
Phaner. 4: 387. 1883. 

Rhoeidium cinereum Greene, Leafi. Bot. Ohs. & Crit. 1: 
144. 1905. 

12. glahellum Greene, ibid. 143. 

22. microphyllum Greene, ibid. 143. 

R. Potosinum Greene, ibid. 144. 

22. retusum Greene, ibid. 144. 

22. rugulosum Greene, ibid. 144. 

22. vestitum Greene, ibid. 144. 

Schmaltzia microphylla Small, FI. Southeast. IT. S., pp. 
728,1334. 1903. 

Toxicodendron microphyllum Kuntze, Bev. Gen. PL, pt. 1, 
p. 154. 1891. 

Shrub or small tree, 1-5 m. high; branches tending to be 
spinescent, brown, at first puberulent, lenticels prominent; 
leaves pinnately compound, petiole about 3 mm. long; leaflets 
5-9, oval to lanceolate-ovate, obtuse and mucronate to sub¬ 
acute, base cuneate and more or less unequal, sessile, thin, sub- 
revolute and entire-margined, appressed-pilose and dull on 
both surfaces, slightly dai'ker above, terminal leaflet 0.4-1.2 
cm. long, 3-4 mm. broad, lateral leaflets 0.4-1 cm. long, 1.5-4 
mm. broad; rachis segments 2-6 mm. long, winged; inflores¬ 
cence a rigid, once-branched compound spike borne at the 
upper nodes, about 5 cm. long, nearly as broad, bracts broadly 
ovate, 1 mm. long, 1.75 mm. broad, brownish, densely pilose on 
the outer surface and with a few scattered glandular hairs, 
glabrous on the inner surface, eiliate with simple hairs, per¬ 
sistent ; flowers numerous, each one subtended by a bract and 
two narrower bracteoles, pedicels 0.5 mm. long; sepals deltoid- 
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rotund, about 1 mm. long, 0.8 nun. broad, acute, glabrous on 
both surfaces, dilate with simple hairs; petals whitish in the 
dried state, rhombic-ovate to ovate, about 2.3 mm. long, 1.2 mm. 
broad, glabrous without, pilose on the inner surface, ciliate; 
filaments longer than the sepals; anthers oval, 0.6 nun. broad. 



Pig. 21. Tho geographic distribution of microphylla Engelm. 


0.8 mm. long; disk 1.7 mm. broad, yellow, lobed; style more or 
less united; fruit 5 mm. long, 5 mm. broad, orange-red, pubes¬ 
cent with simple and glandular hairs. 

While this species shows some variations, they are so minute 
as to make the species appear remarkably uniform over its 
range. It is a shrub which resembles its competitors in the 
desert-plains scrub, but which is strikingly unlike the other 
members of the complex in general aspect. 

Distribution: western Texas to southeastern Arizona, south to Durango, Nuevo 
Leon, and Zacatecas (fig. 21). 
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UNITED STATES: 

Texas: 1880, Palmer (US type of S. rugulosum); Gamblers Eancb, June 6,1918, 
Palmer 13973 (M); San Antonio, June 12,1911, Clemens 835 (M) ; Bexar Co., 1903, 
Jermy (M); dry upland thickets, San Antonio, March 16, 1916, Palmer 9188 (M); 
mesa north of the Chisos Mts., June 27, 1931, Moore # SteyermarTs 3890 (M); 
Chisos Mts., June 30, 1931, Mueller 8064 (M); Marathon, Aug, 13, 1936, uon 
Sdhrenlc 54 (M); Biownwood, Sept. 1880, Beverohon (F); 20 miles west of 
New Braunfels, Oct. 1846, Lindhetmer 849, 15 miles west of New Braunfels, Nov. 
1849, £00 (M), Comanche Spring, New Braunfels, March 1850, 734^ (M, US), 
May 1850, 735 (M, Okla, US); flats near Van Horn, July 11, 1900, Bggert (M ); 
frequent at base of mountain, El Paso, April 3, 1919, Sanson (M); El Paso, 
April 1881, Vasey (M) j Cherryspring, (Jermy) 564, and Threadgile Valley, Gilles¬ 
pie Co., 774 (M); Medicine Mound, Oct 28, 1916, Palmer 11175 (M); near Big 
Spring, June 11, 1900, Eggert, and May 9, 1901 (M); mesa west of Mt. Liver¬ 
more, Jeff Davis Co., alt 1800 m., June 14, 1931, Moore Steyermarh 3085 (M ); 
Limpia Canyon, 10 miles northwest of Fort Davis, June 17, 1926, Palmer 30996, 
and May 12, 1914, Ycmng (M); Bracketville, March 22, 1900, Trelease 48 (M); 
CotuUa, March 17, 1917, Palmer 11308 (M); near Stanton, June 13, 1900, Eggert 
(M); desert plains, Aug. 3, 1934, BarUey 1074 (M); west of Pecos, April 20, 
1902, Tracy # Earle 118 (M); near Feodora, May 26, 1928, Palmer 33558 (M); 
Fort Concho, March-April 1882, Beverchon (Curtiss* 449) (ND type of E. glor 
helium, M, US), Aug. 11, 1875, (156) 693 (M); dry rocky ground, Sabinal, June 
8, 1916, Palmer 10183 (M); Comstock, March 21, 1911, Blair 817 (M); Laredo, 
March 21, 1903, Berierchon (M). 

New Mexico : Goldsburg, April 5, 1934, Allen (M); east of Agricultural Col¬ 
lege, May 3,1906, Standley 39 (M); 1852, Wright 1341 (US type, M photo .); near 
Las Cruces, 9100 ft, July 1, 1897, Wooton 68 (M, ND); Peloncillo Mts., 20 miles 
northeast of Rodeo, alt 4000 ft., June 16, 1930, Goodman 4r Sitcheock 1146 (M ); 
Berendo Creek, May 23, 1904, Metcalfe 984 (M); Florida Mts., Aug. 27, 1895, Mvl- 
ford 1045 (M )} between San Marcial and Nogal Canyon, June 23, 1921, Ferris ^ 
Duncan 8343 (M) ; dry hills near Los Lunas, Aug. 1880, Bushy 70 (M). 

Arizona: Oct. 16, 1904, Thornher 544 (M) j Paradise, Chiricahua Mts., alt 5300 
ft, Aug. 21, 1906, Blumer 94 (ND), 1322 (M); Douglas, May 1907, Gooddvng 8236 
(M) J Douglas, April 8, 1930, Jones 25655 (M, ND). 

MEXICO: 

Chihuahua: San Bernardino Springs between Mapini, Durango, and Guaju- 
quUla, April 18, 1847, Gregg 488 (M); mountains northwest of Chihuahua, June 18, 
1936, LeSuewr 770 (F); near Lake Santa Maria, Sept, 7, 1899, Nelson 6482 (US 
type of B. retusum) ; vicinity of Chihuahua, alt. 1300 m., April 8-27, 1908, Palmer 
19 and 54 (F); near Chihuahua, March 20 and May 25, 1885, Pringle 171 (F), and 
April 2 and Oct. 18, 1886, 894 (M, US) j Aug. 1852, Thurher (Mex, Bound, Surv,) 

(S'). 

Ooahuila: pueblo near Saltillo, March 30, 1847, Gregg 378 (M); del Carmen 
Mts., Sept 12, 1936, Marsh 839 (F); Saltillo, April 16, 1902, Nelson 6113 (M); 

^ There was some question as to what was intended as the type of this species; 
while this was distributed as the type collection, WrighVs 1341 was mentioned in 
the original description and has later been shown to be the type. 
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6 miles east of Saltillo, April 15-20, 1880, Palmer J93 (F), Saltillo, 1898, 31, and 
1£1 (F, M, US); ^‘Sierra do Barbaeon,'' July 1910, Purpus 4500 (F, M); east of 
Hacienda La Eosa, Munioipia do Eamos Ariapo, June 14, 1936, Wyrhd 4r Mueller 
48 (M). 

BuitAN^ao: Durango, April-Nov. 1896, Palmer 91 (F, M, US, cotypes of E. 
cinereum), and 98 (F, M, US); Sierra do Barbecoa, July 1910, Purpus 4500 (US) ; 
Ind6, alt 2000 m., June 1927, Belco 5157 (F). 

Lower California; Cedros Island, Doc. 8, 3888, Pond, and Port San Dartolom6, 
Nov. 27, 1889 (ND). 

Nuevo Leon; Hacienda PabliUo, Galesma, Aug. 14, 1936, Taylor 165 (F); Cer- 
ralvo, below Monterey and Malamora, May 29, 1847, Wisliaenus 859 (M). 

San Luis Potosi: Charcas, July-Aug. 1934, Lundell 5197, and 5809 (F); coll, 
of 1878, Parry ^ Palmer 186 (F, M, cotsrpes of E. Potosinum). 

Zacatecas: neai Cedro, Juno 1908, Kirkwood 801 (F). 


Section Lobadium (Raf.) DC., Prodr. 2: 72. 1825. 

Loladmm Raf., Am. Month. Mag., p. 357. 1819; Koehne, 
Deutsche Dendrol., p. 360. 1893, as subsection. 

Rhus Ait., Hort. Kew. 1: 365. 1789, in part. 

Schmaltzia Desv., Journ. de Bot. Appl. 1: 229. 1813; Small, 
FI. Southeast. TJ. S., p. 728. 1903, in part; Creene, Leafl. Bot. 
Obs. & Grit. 1: 128. 1905; Schneid., Ulustr. Handb. Laubholzk. 
2: 148. 1907, as subgenus. 

Tosoicodendron Miller, Gard. Diet., ed. 8. 1768, as to T. 
Grenatum Kuntze, Rev. Gen. PL, pt. 1, p. 153. 1891, in part. 

Trichocarpae Engler, Bot. Jahrb. 1: 379. 1881, as section, in 
part. 

Turpinia Raf., Med. Repos. N. Y. 5: 352. 1808, non Vent., 
Choix d. PL, p. 31. 1803. 

Gracefully diffuse shrubs with slender, spreading branches. 
Flowers numerous, yellow or white, polygamo-dioecious, in 
solitary or small apically clustei*ed spikes formed in the sum¬ 
mer and autumn, expanding in the spring befoi'e or with the 
leaves, sessile or pedicellate, and subtended by coriaceous, con¬ 
cave and persistent bracts, each enclosing a pair of much 
smaller bi-actlets. Drupe orange-red, almost symmetrioal; 
seed bony, smooth, somewhat flattened. Leaves 1-5-foliolate, 
but mostly 3-f oliolate, thin, more or less pubescent. 

North America, from Canada to southern Mexico. 

Type species: Rhus aromatica Ait., Hort. Kew. 1: 367. 1789 
(Toodcodendron Grenatum Miller, Gard. Diet., ed. 8. 1768). 



19S71 


BABKLBT—THE BHUS-COMPLEX 


391 


This section is probably related to Psettdoschmialtzia 
through such species as Rhus allophylloides and R. Duckeri. 
The Mexican species are rather well defined. In the area of 
overlap in the United States, the species are separable with 
diflSculty. 


KEY TO THE SPECIES AND VAEIETIES 

Scandent shrubs, about 3 meters in length; bracteoles over half as large as the 

bracts. $8. 2, allopfiyUoides 

Erect shrubs, rarely much exceeding 1 meter in height; bracteoles less than 
half as long as the bracts* 

Basal leaflets mostly ovate-lanceolate; floweis subsessile, usually flowering 
before the appealance of the leaves; terminal leaflets mostly over 4 cm. 
long; eastern and central North America and Mexico. 

Leaflets and branches at flrst densely ferruginous-pilose; central Mexico. 

Leaflets densely pilose at maturity. $9. 2» achmideliaides 

Leaflets not pilose at maturity. 39a, B, sohmidelioides var. potosinenaia 

Leaflets and branches at flrst glabrous or puberulent, never densely fer¬ 
ruginous-pilose; eastern North America. 40, B, aromatica 

Basal leaflets mostly obovate; flowers long-pedicellate, usually flowering at 
the time of the appearance of the leaves; terminal leaflets mostly under 
4 cm. long (except in 41a); western and central North America. 

Terminal leaflets usually over 4 cm. long; central North America. 

... 41a. B. trilobata var. aerotim 

Terminal leaflets usually imder 4 cm. long (except in 41ff); western North 
America (except 411}), 

Terminal leaflets much longer than broad; fruit small (about 6 mm. 
diam.); central North America and the Bocky Mountains. 

Leaflets at maturity usually glabrate; fruit mostly sparsely pubes¬ 
cent; Great Plains and the Eocky Mountains. 41, B, trilobata 

Leaflets at maturity densely puberulent; fruit densely pilose; Great 

Lahes region. 41b. B. trUobata var. arenaria 

Terminal leaflets nearly as broad as long; fruit mostly large (over 7 mm. 
diam.); southwestern North America and along the Pacifle Coast. 
Flowering in July and August; pedicels usually exceeding 5 nun. in 

length. 41o. B. trUobata var. raoemidoaa 

Flowering before July; pedicels usually less than 4 mm. in length. 

New branches densely pubescent, leaves tomentose, at least below 

... 41d, B, trUobata var. pUoaiaaima 

New branches and leaves mostly glabrate, at least not densely 
pubescent. 

Mostly unifoliolate. 41e. B. trilobata var. simplicifolia 

Mostly trifoliolate. 

Terminal leaflet not deeply lobed; leaflets more or less glabrate 

. 41f. B. trUobata var. cmAaophylla 

Terminal leaflet deeply lobed; leaflets mostly somewhat pu¬ 
bescent. 41g. B, trilobata var. q^nata 
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38. Rhus allophylloides Staudl., Field Mus. Bot. Ser. 4: 220. 
1929. H. 24, fig. 2. 

A semiscandent shrub about 3 in. long; leaflets 3, rhombic- 
ovate, acute, euneato at the base, subcoriaceous, rovoluto- 
margined, serrate-deutate near the apex, entire towards the 
base, soft-pubescent above, densely soft-pubescent beneath, ter¬ 
minal leafiets 7-10 cm. long, 3.5-5.5 cm. broad, with petiolules 
about 1 cm. long, lateral leaflets 4.5-7 cm. long, 2-3.5 cm. broad, 
sessile; inflorescence teiminal, 5 cm. long, 3.5 cm. broad, bracts 



Fig. 22. Floral morphology of Elms allophylloKhs fitandl. x 10%. 


deltoid, about 2 mm. long and broad, acutish, pubescent on both 
surfaces and ciliate with simple hairs, persistent; sepals del¬ 
toid-ovate, 1.5 mm. long, width slightly narrower, glabrous, 
ciliate with simple hairs; petals white in the dried state, el¬ 
liptical, about 3 mm. long, 2 mm. broad, ciliate with simple 
hairs; filaments about as long as the sepals; anthers oval, 1 
mm. long and broad; fruit red, pubescent with simple and 
glandular hairs. 

Distribution: Jalisco to Michoacan (fig. 23). 
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MEXICO: 

Jalisco: ueai* stream in thicket on steep hillside, trail from San Sebastian to 
Real Alto, Sierra Madre Occidental, alt. 2000 m., Peb. 4, 1927, Mexia 1640 (F, US 
type, M photo.); Real Alto, trail to Arroyo las Canelillas, Sierra 3^[adre Occidental, 
Feb. 22, 1927, Mexia 1729 (US). 

Michoacan; Uruapan, 1925-1926, Woronow 2919 (F). 

39. Rhus schmidelioides Schlecht., Liimaea 16: 482. 1842. 
Ifhus aromatica var. schmiedelioides Engler in DC., 
Monogr. Phaner. 4: 386. 1883. 

Shrub; branches dark brown, densely ferruginous-pilose; 
leaflets 3, subcoriaeeous, rhombic-ovate, acute at the apex, 



Fig. 23. The geographic distribution of Bhus dllophylloides Standi., B, 
echmldelioides Schlecht., and R. schmidelioides var. potosivensis Barkl, 


cuneate at the base, dentate-serrate-margined, ferruginous pu¬ 
bescent above and beneath, lighter below; leaflets sessile, ter¬ 
minal about 3.5 cm. long, 2.2 cm. broad, lateral leaflets about 1.7 
cm. long, 1 cm. broad; petiole about 1.5 cm. long; inflorescence 
a terminal, small, compound spike about 3 cm. long, 2 cm. broad, 
bracts deltoid, 1 mm. long, 0.7 mm. broad, glabrous, sparsely 
ciliate; sepals ovate, 1 mm. long, 0.7 mm. broad, apex obtuse, 
sparsely pilose on the inner surface, glabrous on the outer sur¬ 
face, scarcely ciliate; petals ovate, 1.5 mm. long, 1 mm. broad, 
glabrous on the outer surface, sparsely pilose on the inner sur¬ 
face, not ciliate; fruit red, 6 mm. long, 6 mm. broad, pubescent 
with simple and glandular hairs. 



CVoL. 24 

394 ANNALS or THE MISSOURI BOTANICAL GARDEN 

This species closely resembles 22. aromatica Ait. of eastern 
United States. Like that species, the amount of pubescence 
varies considerably. The diseased specimen from Miohoacan 
is atypical. 

Distribution: Jalisco to Michoacan (£g. 23). 

MEXICO: coU. of 1891-1892, Palmer (US, M photo.). 

Jalisco: Colima Volcano, July 13, 1892, Jones ISiB (M, US). 

Michoacan: Santa Catarina, near Uruapan, Jan. 21, 1926, Woronow (P), 

39a. Ehus schmidelioides var. potosinensis Barkl., n. var.^ 

Shrub; leaves trifoliolate, long-petiolate; leaflets dentate- 
erenate, not pilose at maturity. 

The variety tends to have longer petioles, and the leaflets 
tend to be muck less pubescent when mature than in the species. 

MEXICO: 

San Luis Potosi: Alvarez, May 19-22, 1906, Palmer 586 (Calif, M type, US, 
M photo.). 

40. Rhus aromatica Ait., Eort. Kew. 1: 367. 1789. 

Rhus aromatica var. glabra Engler in DC., Monogr. 
Phaner. 4: 385. 1883. 

R. canadense Marsh., Arbust. Am., p. 129. 1785, non MiU., 
Card. Diet., ed. 8. 1768. 

22. canadensis var. illinoensis Pernald, Rhodora 10: 52. 
1908. 

22. suaveolens Ait., Hort. Kew. 1: 368. 1789. 

22. illinoensis Ashe, Bull. Torr. Bot. Club 55: 465. 1928. 

22. illinoensis var. formosa Ashe, ibid. 466. 

22. Nortonii Bydb., Brittonia 1: 93. 1931. 

22. crenata Bydb., PL Prair. & Plains, p. 526. 1932, non 
Thunb., ex Hoffm., Phytogr. Blaetter 1: 28. 1803. 

Betula triphylla Pant in Thunberg, Diss. Bot. Desc., p. 12, 
pi. 1, fig. 2. 1807. 

Lobadium amentaceum Baf., Am. Month. Mag., p. 358. 
1819. 

L. suaveolens Baf., Jour. Phys. 89: 98. 1819. 

^Bhns schmidelioides var. potosin en sis Barkley, n. var. Arbuscula; foliis 
tematis, foliolis dentato-erenatis maturitate non pibsis.—Collected at Alvarez, San 
Luis Potosi, Mexico, May 19-22, 1906, Xdw, Palmer 586 (M type). 
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L. trifoliatum Eaf., Cat. Bot. Card. Trans. Univ., p. 14. 

1824. 

L. aromaticum Eaf. ex Steud., Nom. Bot., ed. 2, p. 451. 

1841. 

Myrica trifoUata Printz, PI. Afr. Ear. [In L., Amoen. 

Acad. 5: CVI. p. 77. 1764], p. 28. 1760; Hort. ex 

Steud., Nom. Bot., ed. 2, p. 451. 1841. 

Schmaltda aromatica Desv., Jour, de Bot. Appl. 1: 229. 

1813; Steud., Nom. Bot., ed. 2. 2: 531. 1841. 

8. suaveolens Desv., ibid. 

8. crataegifolia Creeno, Load. Bot. Obs. & Crit. 1: 130. 

1905. 

8. crenata Greene, ibid. 128. 

8. formosa Greene, ibid. 131. 

8. illinoensis Greene, ibid. 131. 

8. Nortonii Greene, ibid. 132. 

8. serrata Greene, ibid. 129. 

Tosdcodendron Cremtum Mill., Gard. Diet., ed. 8. 1768. 

T. cuneatvm Mill., ex Koch, Dendrol. 1; 579. 1869. 

Turpinia glabra Eaf., Med. Eepos. N. Y. 5: 352. 1808. 

T. aromatica Eaf., ibid. 

T. pubescens Eaf., ibid. 

T. suaveolens Eaf., ibid. 

Shrub 0.5-1.5 m. high; branches light brown at first, usually 
slender, puberulent or sometimes glabrate; leaves deciduous, 
petiole about 2.5 cm. long; leaflets 3, thin, sessile or subsessile, 
at first puberulent, later glabrate, terminal leaflet broadly 
ovate to rhombic-ovate, 4-8 cm. long, 2.2-6 cm. broad, crenate- 
dentate to serrate near apex, entire and abruptly cuneate at 
the base, lateral leaflets oval, 3.5-4.5 cm. long, 1.7-3.5 cm. broad, 
crenate-dentate to serrate near the apex, entire and obtuse at 
the base; inflorescence a terminal compound spike about 6 cm. 
long, 3 cm. broad, bracts broadly ovate, 1 mm. long, 1.8 mm. 
broad, densely pubescent on both surfaces, glabrate near apex 
on the outer surface, ciliate with simple and glandular hairs; 
flowers almost sessile; sepals ovate, 0.8 mm. long, 0.8 mm. 
broad, glabrous on both surfaces, not ciliate, persistent; petals 
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ovate, 1.5 uim. long, 0.8 nun. broad, glabrous on both surfaces, 
not ciliate; fluit red, about 5 nun. long, 5 mm. bi’oad, pubescent 
with simple and glandular hairs. 

A species with much variation, yet easily recognizable 
throughout its range. Whilo related to /f. schmideloides, the 
only plant it is likely to I)e confused with is R. frilobata var, 
serotina (Greene) Barkl. It seems probable that there has 



Fig. 24 Tho geogi-apMe distribution of Rims aromatiea Ait. 


been hybridization between the two species where their ranges 
overlap. Li its westward range the leaves of R. aromatiea be¬ 
come smaller. 

Distribution; Quebec, south to Floiida, west to Nebraska and Texas 24') 

CANADA: “ ^ 

Qotbbo; ne Lemious, valley of the Ottawa, Aug. 27, 1924 Rolkmd-Oermaw 
ISOXg (M). 

OicTABio: Shannonville, June 2, 1884, Fowler (M). 
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rNITED STATES: 

Vermont: Snake Mountain, Woybridge, Aug. 7, lb96, EgohUon (F); Pownal, 
.rune 25, 1931, Carpcntor (CA); North Po-wnal, Aug. 1, 189S, find May 9, 1902, 
Cliurohill, July 25, 1898, Eggleston (M); Charlotte, April 19, 1878, and June 1, 
ISlQf Eorsford (F); Benson, June 27, 1923, Kriowlton (M). 

Massachusetts: Arnold Arboretum, Jamaica Plain, 1922, Blaaic (CA). 

New York: Glonmont, May 25, and Aug. 4, 1929, Souse 16099 (M); Choconut 
Ravine, 1885, Millspaugh (F); Chemung Co., June 16, 1895, and May 6, 1897, 
Heller 7776 (F); Sullivan Hill, May 11, 1879, Lucy 1678 (F); Buffalo, Clintooi 
(F ); ‘‘North Woods,Le Roy, July 4, 1893, Sill 51 (F); north side of Black 
River, 2 miles east of Brownville, July 8, 1931, Mucnsoher ^ Magmre iS381 (M); 
Henderson, Aug. 1896, Tidestrom (ND); Dexter, en Vasty Serb. (M); Ontario Co., 
1828-1834, Sail (F); Ovid, May 22, 1858, Brewer ^ Chickering (F) j Fall Creek 
Ithaca, July 31, 1893, von Schrenk, and May 24, 1878, Trelease (M); north of 
Esty, July 6, 1918, Wiegand lOJJO (M); Penn Yan, Sartwell (M). 

Pennstlvannu: Huntingdon Co., July 1878, Porter (F). 

Maryland: Emmitsburg, Foreman (F). 

Virginia: Lexington, May 19, 1881, Chiirchillf and Natural Bridge, May 30, 
1891 (M); Natural Bridge, April 27, 1886, Kennedy 7 (RMt); Wytheville, 18?f, 
Scliriver (F). 

North Carolina: falls of Yadkin River, Aug. 38, 1892, ffmall (F); Stanly Co., 
Aug. 18, 1891, Small ^ Seller (F). 

Georgia: middle Georgia, March 1843, Bitgel (M); Stone Mountain, May 20, 
1897, Eggert, May 30,1933, Miller^ Perry, Boyd 4“ Myers 54S (M); Stone Mountain, 
idt 1600-1630 ft.. Sept. 6-12, 1894, Smcdl, DeKalb Co., May 1-8, 1895, Ourrahee 
^fountain, alt, 900-1800 ft.. Sept, 1-3, 1894 (F); Ohickamauga Park, near Chat¬ 
tanooga, Tennessee, May 27, 1911, ChvrohUl (M ); northwest of Sandersville, June 
13, 1902, Sarper 1329 (F, M, cotype of 8. crenata). 

Florida; Joffei’son Co,, Juue-July 1898, Sitahcoolc SS8 (F). 

Alabama: Blount Springs, May 5,1898, Baler (F, EMt); Tuscumbia, July 20, 
1S99, Eggert (M); Huntsville, Mohr (F); Huntsville, July 1891, ShimeJc (F). 

Mississippi; Jackson, April 18, 1927, Woodson ^ Andcrs<yn 1547 (M). 

Louisiana: Natchitoches, April 24, 1915, Palmer 7362 (CA, M). 

West Virginia: near Burlington, Aug. 21, 1930, Berkley 1655 (M). 

hliOHiGAN; near Pleasant Lake, June 1,1910, Ehlcrs 822 (M); near Port Huron, 
May 7 and June 22,1895, Dodge (F, M). 

Indiana: Fitch’s Glenn, about 4 miles west of Logansport, May 18,1928, Beam 
13717, Blue River, 1 mile south of Milltown, Oct. 5, 1920, St. Joseph River about 
1.5 miles northwest of Bristol, July 7, 1920, 31355, along White Water River, 
west of Cedar Grove, May 19, 1919, 275J0, and along the Ohio River about 4 miles 
east of Madison, June 20, 1915 ,16239 (Beam ); shore of Lake hlichigan, Roby, May 
17, and Sept. 11, 1898, Lansing 158 (F) j St. Joseph River west of the Elkhart 
County line, May 25, 1923, Beam (Deam); 4-mile Bridge, northwest of Notre 
Dame, Aug. 28, 1925, and June 20, 3929, Nieuwlamd (ND); 4-mile Bridge, St. 
Joseph River, Oct. 12, 1930, NieuwJand 4* (^^) > Big Wea Creek about 

4 miles southwest of Lafayette, June 4,1927, Beam 44460 (Deam); West Lafayette, 
May 23,1912, Overholts (M). 
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Kentucky: coll, of 1840, Short (M), coll, of 1869 (F); Kussolville, June 5, 1920, 
Palmer 17740 (M); Bowling Green, June 1890, Price (M). 

Tennessee; near Nashville, Aug. 12, 1897, ea; Milt more Herb* 869a (M); Cum¬ 
berland Mountain, July 21, 1897, Eggert (M); along Tennessee Biver, Knoxville, 
May 1895, Ruth (F, EMt)j Knoxville, Juno 1896, Ruth, April and June 1898, 
31, $ (M); near Murfreesboro, April 22,1929, Palmer 3Ji91 (M); limestone bluff, 
Bluff City, May 20, 1934, Underwood 774 (ND). 

Illinois; 1873, Brendel (US type of 8. illinoensis); Juno 20,1876, Eggert (M) ; 
McClure, Sept. 29, 1919, Palmer 16619 (CA, M); Kenilworth, June 15, 1908, Cal- 
loins 295 (F); Evanston, May 30, 1890, ex Lciierman Kerb* (M); Tunnel Hill, May 
17, 1919, Palmer 16184 (M); Peoria, April and June 1900, McDonald (BMt ); 
Grassland, Aug. 20, 1887, Pammel (M); Alto Pass, May 2, 1919, Palmer 16013 
(CA, M); Cobden, June 8, 1885, Waite (CIS type of 8 * formosa) . 

Iowa; Decatur Co., Oct. 14, 1897, Anderson (M, EMt); near Fairfield, May 19, 
1929, Palmer 86824 (M); Keokuk, July 6, 1895, Shimelo (F); Moscow, 181?, Hitch- 
oodh (M); Muscatine, Sept. 10-12, 1898, Pcmmel 4r Reppert 1217 (M) ; Pittsburg, 
June 14, 1902, Shimelo (M). 

Missoubi; Bush Station, Aug. 11, 1914, Davis 2991 (M); bluffs of the Osage, 
Warsaw, Aug. 26, 1897, Trelease 250 (M) j near Lutesvillo, April 26, 1931, Palmer 
89106 (M ); Hinkson Creek on Black’s Mill Bond, south of Columbia, May 21, 1933, 
Drouet 409 (M) j Columbia, June 3, 1928, Kellogg 1852 (M); Poplar Bluff, Aug. 6, 
1897, Savage ^ Stull (F); Dumas, Aug. 25, 1921, Bush 9621, and July 27, 1923, 
10127 (M); Jefferson City, Krause (M); Cooper Co., Sept. 30, 1934, Bush 14146 
(M, ND), and 14146 (ND) j near Pattonsburg, June 15,1924, Palmer 26469 (M); 
Blmont, May 23,1914, Emig 247 (M); Gray Summit, May 19,1928, Greenman 4686 
(M ); Pacific, June 13, 1897, Trelease 249 (M); Greene Co., April 27 and May 26, 
1888, Blanhinship (M); near Trenton, June 15, 1924, Palmer 26489, near Ironton, 
May 17, 1923, 22652 (M ); Shut-in, Arcadia, May 8, 1925, Woodson 877 (M); 
Swope Park, Kansas City, June 13,1937, Barleley 1160 (ND ); campus, Kansas City 
University, June 14, 1937, Barleley 1 (ND); Independence, June 18, 1895, Bush 62, 
Vale, June 8,1906, 3928, Dodson, Oct. 4,1906, 4162, Oct. 11,1921, 9728, Greenwood, 
Oct. 3, 1923, 10226, Swope Park, Kansas City, Oct. 6, 1923, 10280, and Courtney, 
June 2,1931, 12117 (M); CarterviUe, Aug. 5 and 10,1906, Palmer 87$; Webb City, 
March 16,1909, 1697, and May 3,1909, 1866, Jasper, May 6,1909, 1900 (M); Tur¬ 
key Creek, Joplin, Oct. 7, 1897, Trelease 252 (M); Kimmswick, May 1862, Engel- 
mann (M) * near Festus, May 31, 1926, Mathias 633 (M); 3 miles northwest of 
Festus, June 20, 1929, Stcyermarle 1104 (M); Kimmswick, April 12,1885, Wislioi- 
nus 69 (M); Wyaconda Biver, La Grange, Oct. 31, 1914, Davis 3497, 8497A, and 
Whiteside, Sept. 12, 1911, 998 (M); Noel, May 2, 1914, Palmer 6461 (M); St. 
Francis Biver, near Silvermine, May 20, 1927, Greenman (M); Lanes Prairie, May 
8,1934, Bush 1S492 (M ); Hannibal; Aug. 28,1911, Davis 718, Mark Twain’s Cave, 
June 10,1913, 848, Ely Street, May 4,1914, 2832, north of town. May 30,1914, 2646, 
south of town, May 16, 1921, 8609 (M); Mississippi bluffs, Helton, June 16, 1917, 
4519 (M ); between Iberia and Tuscumbia, July 4, 1934, Steyermarlo 18006 (M) ; 
Morgan Co., Sept. 30, 1934, Bush 14179 (M, ND), and 14180 (ND)j 4 miles 
southwest of Joplin, May 28, 1923, Palmer 22927 (M) j Shoal Creek, near Joplin, 
Oct. 7, 1897, Trelease 268 (M); near Bakersfield, Oct. 7, 1927, Palmer 82866, and 
*'Bald Jesse,” near Gainesville, June 26,1928, 84766 (M); Perry Co., along Shaw- 
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anee Springs branch (Taylor Springs branch) of Cinq Homines Creek, about 8 miles 
south of Perryville, July 29, 1934, Steymmark 13970 (M); Jerome, May 4, 1913, 
Kellogg 384 (M); Eolia, May 20, 1914, Davis •SilS (RMt), May 29, 1916, 1838, 
and Minorus farm, near Eolia, June 25, 1917, 7615 (M); between Livonia and 
IJnionville, July 2, 1933, Palmer 4' Steyermarh 41099 (M); south of Oakwood, Oet. 
9, 1914, Davie 3708 (M) j RedgeviUe, April-Aug. 1899, Jeason 14 (M); Osceola, 
July 28, 1933, Bush 18805 (CA, M); Elat River, Oct. 13, 1897, Treleaee 854, 855, 
856 (M); Ste. Genevieve, June 23, 1920, Palmer 18089 (M) ; near Webster Groves, 
Nov. 1926, Bettis (M) ; Meramec Highlands, May 14,1918, ChurchUl (M) ; Valley 
Park, Nov. 9, 1936, Cutler 607 (M) ; Mincke, May 19,1918, DrusJiel 4088 (M); Si. 
Louis, June 20, 1875, and April 24, 1877, Bggert, near AUenton, May 2, 1896, 
(M); Windsor Springs, May 30, 1890, Kitchcoch (M); Meramec Highlands, July 
29, 1905, Johnson (M); Cliff Cave, July 22, 1898, Kellogg (M); Allenton, March 
and May 1880, Leiterman, March 25,1880 (CA), and May 20, 1880 (M); Meramec 
Highlands, June 13, 1909, OhlweQcr, Oct. 12, 1905, Shannon 888a, and June 26, 
1910, Sherff 79 (E); May 2 , 1925, Bush 14730, Herndon, May 2, 1935, 14740, and 
Montier, Aug. 4, 1927, 11448 (M) ; near Galena, Sept. 25, 1923, Palmer 83880, and 
April 30,1924, 84588 (M) ; Piedmont, Sept. 1897, Bussell (M) ; Williamsville, Sept 
9, 1897, Trelease 851 (M) j 6 miles north of Cedar Gap, alt. 1675 ft.. May 22-June 
3, 1911, Lansing 8960, 1 mile south of Cedar Gap, May 22-June 3 , 1911, 8990 <E). 

Arkansas: Cotter, Sept. 1, 1915, Palmer 8411 (CA, M); Benton Co., Planlc 
(M); Eureka Springs, April 24, 1928, Nelson 10903 (RMt); Pope Cre^, May 1, 
1927, Ashe (CA ); Langley, Oct. 5, 1932, Demaree 9511 (M); near Nogo, Oct. 19, 
1932, Merrill 96 (M); cross-roads, about a mile south of Sleepy Hollow filling-sta¬ 
tion on Highway 10, Pulaski Co,, April 29, 1935, Lodewyhs, 833 (M). 

EIansas : Olathe, Oct. 3, 1934, Bush 14887 (M); 4 miles west of Osw^o, June 
27, 1929, Bydherg ^ Imler 318 (M) 5 Miami Co., May 20, 1885, Oyster (CA) 5 Riley 
Co., April 25,1895, Norton 74 (RMt cotype of S, Nortonii), and Oct. 12,1895, 74a 
(M, RMt, US), and Sept. 21, 1895, Clothier 741) (RMt); near Neodesha, Oct 31. 
1923, Palmer 84359 (M). 

Oklahoma: Reviles Promenade, Sept. 18, 1921, Bush 9689, Sapulpa, July 30, 
1894, 190 (M); Gowen, June 12 , 1930, Clark 8705 (Okla) ,* North Hairpin Bend, 
Highway 21 , McCurtain Co., June 7, 1930, Little 4r Olmsted 183 (Okla) 5 Muskogee 
Co., May 22, 1927, Little, June 18, 1927, and Aug. 24, 1927, 3164 (Okla). 

Texas: Buzzard Spring, Aug. 1, Beverchon 7, and Angelina Bottom, May 7, 
1903 (M); Dallas, May 10, 1900, Bush 689 (M); east of the Trinity River, May, 
1874, Beverchon li9 (M)j Willis, Warner (M); Livingston, April 12, 1914, Pal¬ 
mer 5211 (M). 

41. Rhus trilohata Kutt. ex Torr. & Gray, FI. N. Am. 1: 219. 
1838. 

Rhus triloiata var. glaherrima Engler in DO., Monogr. 
Phaner. 4: 386. 1883. 

B. aromatica var. trilohata Gray, Am. Jonr. Sci. IL 33: 
408. 1861. 

R. Osterhoutii Rydb., PI. Rocky Mts. & Adj. Plains, p. 551, 
1064. 1917. 
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R. oxyacanthoides Eydb., ibid. 

Schmaltzia trilobata Swiall, FI. Southeast. U. S., pp. 728, 
1334. 1903. 

8. Bakeri Greene, Loafl. Bot. Obs. & Grit. 1: 132. 1905. 

8. botryoides Greene, ibid. 138. 

8. cognata Greene, ibid. 141. 

8. eUgantula Greene, ibid. 136. 

8. glabrata Greene, ibid. 132. 

8. glauca Greene, ibid. 138. 

8. glomerata Greene, ibid. 140. 

8. hirtella Greene, ibid. 137. 

8. leiocarpa Greene, ibid. 133. 

8. oxyacanthoides Greene, ibid. 134. 

8. querdfolia Greene, ibid. 141. 

8. sabulosa Greene, ibid. 135. 

8. subpinnata Greene, ibid. 133. 

8. tridophylloides Greene, ibid. 141. 

8. pw&escens Osterh., Muhlcnbergia 7: 11. 1911. 

Toxicodendron trilobatum Knntze, Rev. Gen. PI., pt. 1, p. 
154. 1891. 

T. triphyllum var. trilobatum forma glaberrimum Kuntze, 
ibid. 

Shrub 0.3—1.5 ni. high; twigs slender, bark gray, the new 
branches tan, puberuleut, the older glabrate; leaflets 3, aubcori- 
aeeous to thin, snbrevolute, glabrous and green above, barely 
pubescent below, crenate, with about 3 entire or crenate-den- 
tate lobes near the rounded apex, subemarginatc to subniucro- 
nate, entire near the cuneate base, sessile, terminal leaflet 
obovate, 2 cm. long, 1.5 cm. broad, lateral leaflets obovate, 1 cm. 
long, 1 cm. bi'oad; petiole 0.5 cm. long; inflorescence a dense 
compound spike, bracts deltoid, 1.5 nun. long, 1.7 mm. broad, 
densely pubescent on the outer surface, glabrous on the inner 
surface, ciliate with non-glandular hairs, persistent; flowers 
numerous, pedicels about 2.5 mm. long; sepals deltoid-lanceo¬ 
late, 1.2 mm. long, 0.4 mm. broad, rounded at the apex, glabrous, 
ciliate with non-glandular hairs, persistent; petals yellowish in 
the dried state, obovate, 2.7 mm. long, 1.5 mm. broad, glabrous 
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on the outer surface, pilose on the inner surface, not ciliate; 
anthers oval, 0.6 iron, long, 0.6 mm. broad, filaments about as 
long as the sepals; fruit 6 mm. long, 7 mm. broad, somewhat 
flattened, red, covered with a layer of short red glandular hairs 
and sparsely pilose with simple hairs; seed 5 mm. long, 3.5 mm. 
broad, slightly roughened. 



Fig. 25. Tlic geogia]»hie distiibutioii of tnhbata Nutt, and its varieties. 


An extremely variable assemblage of plants probably best 
treated taxonomically as a single polymorphic species miming 
into several more or less consistent geographic variations. 

Distribution: Iowa, Alberta, and Califoinin, to south-cential Mexico (fig. 25). 
CANADA; 

Albbeta: Medicine Hat, June 6 , 1894, Macoun 407S, Milk Eiver, July 9, 1895, 
1007S (M). 

Saseatchswan: South Saskatchewan, Sept. 5, 1880, Macoun 78 (P). 
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UNITED STATES: 

Iowa: Davis Co., July 18, 1895, Fitopatridk (P); Cedar Rapids, May 15, 1896, 
Shimeh (F, M), Big SaJid Mount, northeast part of Louisa County, July 19, 1922 
(M). 

NosTn Dakota: Medora, June 19, 1900, Bergman (Okla); near Medora, Aug. 
16, 1927, Larsen 179 (M). 

South Dakota: Bald Hills, Black Hills National Forest, June 8, 1910, Murdock 
4090 (F) j without definite locality, Thornber 651 (F); Peno Hills, Aug. 1891, 
Williams (M); Pinean Hills, Aug. 7, 1891, Williams Wilcox (M); Hill Canyon, 
8 miles northeast of Dewey, July 28, 1927, Bay ward 9471 in part (RMt), Hot 
Springs, Aug. 15, 1926, 45S (F); Hot Branch Canyon, near Hot Springs, Aug. 6, 
1928, McIntosh 1043 (RMt); July 28, 1911, Visher 3558 (RMt) ,* Missouri Val¬ 
ley, Pierre, ex Herb* Coulter (F ); Spearfish Canyon, Aug. 1 and 2, Hayward 113, 
174 (F); near Piedmont, June 8, 1929, JPalmer $7014 (M); Black Hills near Fort 
Meade, Sept. 1, 1887, Fonoood 59 (US typo of 8. glabrata) ; Piedmont, May and 
July 1895, Pratt (F); Bad Lands, Pennington Co., 5 miles south of Scenic, Aug. 

22, 1926, Hayward 580 (P), Rapid City, June 12, 1927, 761, 791 (RMt), and May 
10,1925, Lee 519 (RMt); Bad Lands near Wall, June 15,1929, Palmer $736$ (M) ; 
Black Hills, RockerviUe, June, 1910, White (M); Fort Pierre, 1853-1854, Hayden 
(M); Swan Creek, Aug. 1,1911, Visher $$49 (M), Bear Creek, July 8, 1911, 3074 
(F). 

Nebraska: coll, of 1853-1854, Hayden 193, and forks of the Platte, July 8, 
1858 (M ); Sidney, May 28, 1922, Nelson (RMt); 9 miles south of Gothenburg, 
hlay 30, 1931, Morrison 1037 (M); Scotts BlufP Co., Aug. 13, Baker (M). 

Kansas : near Medicine Lodge, July 22, 1933, Palmer 418$$ (M) j Cowloy Co., 
April 1898, White (M) j Syracuse, July 15, 1893, Thompson 130 (M) j Seward Co., 
Aug. 29, 1897, Hitchcock 1106 (M, RMt, cotypes of 8, querdfolia, M photo.); 12 
miles east of Liberal, July 11, 1929, Bydberg ^ Imler 870 (M). 

Oklahoma; Indian Territory,'' April 23, 1877, Butler (M); on the upper 
Canadian River, April 1864, Gordon 93 (M) ; Salt Fork of the Arkansas River, 5.5 
miles north of Cherokee, June 21,1930, Jackson $35 (Okla); Limestone Gap, April 

23, 1871, Butler 78 (M), and 11 miles north of Limestone Gap, April 23, 1877, 
40 (F); prairie, top of Devils Canyon, Sept. 27, 1936, Little $90$ (ND); 3 miles 
west of Norman, May 1, 1928, Barkley (Okla); Norman, April 20, 1924, Bruner, 
and 2 miles southwest of Norman, April 20 and July 5, 1924 (Okla); Norman, 
Oct. 3, 1914, JSmig $67 (M); near the South Canadian River, near Norman, May 

26, 1922, Jeffs (Okla); Norman, May 1, Kitchens 48 (Okla); near the South 
Canadian River, April 29, 1924, Vincent 67 (Okla); Cleveland Co., April 29, 1901, 
White (RMt); west of IJinco, July 3, 1928, Myers 73 (Okla); near Hornbeck's, 
May 3, 1913, Stevens 368 (M); north bank of Red River, 5.5 miles southwest of 
Eldorado, March 27, 1927, Little 5$5 (Okla); Devil's Den, near Tishomingo, May 

27, 1931, Palmer $9434 (M); Mountain Paxk, Kiowa Co., July 17, 1903, Duncan 
40 (M); Frank's Conglomerate Peak, Arbuckle Mts., Fielder (Okla); Price's 
Palls, April 30,1926, Stratton 6 (M); Cimarron River near Perkins, June 14, 1898, 
Waugh 1$1 (M, US type of 8, iridophylloides); near Cora, May 28, 1913, Stevens 
766 (M); Cedar Top, Sept. 2, 1936, Eskew 1365 (Okla); Cache, July 26, 1936, 
Kaieser 6 (Okla); 5 miles west of Snyder, Oct. 23, 1936, Hopkins 846 (Okla); 
Chickasha, April 22, 1936, Osborn 469 B (Okla). 

Texas: Pinto Canyon, near Rindosa, April 13, 1919, Hanson (M); western 
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Texas, 1890, Nealley (E) 5 valley of Trinity Eiver, April 4r-May 20, 1912, 357 

(M) 5 Paloduro Canyon, May 31, 1902, Be'oerckon (M); Paloduro, Sept. 14, 1917, 
Young (M); near Coyote Lake, Bailey Co., Aug. 26, 1921, Ferris ^ Dunoa% 3442 
(CA, M); San Antonio, June 28, 1911, Clemens (CA), and 831 (M); Bracken, 
June 26, 1903, Orolh 1 (E); colL of 1903, Jermy (M); San Antonio, March 16, 
1916, Palmer 9191 (CA, M) j Upper Blue Creek Canyon, Chisos Mts., alt, 1520 m., 
July 1, 1931, Moore SieyermarTc 3326 (CA, M); Chisos Mts., June 19, 1931, 
Mueller 8066 (M); near Brovmwood, Oct. 3, 1924, Palmer 26759, and Clyde, May 
30, 1918, 13808 (M), and 13809 (CA, M); Comal Co., Oct. 1846, lAndJiei/mer 230, 
347, New Braunfels, May 1848 (M), and Comanche Spring, May 1849, 733 (E, 
M, Okla) j near Comanche, May 9, 1900, Fggert (M); Dallas, April 16, 1900, Bush 
612, and May 10, 1900, 688 (M); near Dallas, June 23, 1899, Eggert, and Moj 3, 
1900 (M); Dallas, June 15, 1898, ex Glatfelter Herb. (M) 5 Dallas Co., April and 
May 1892, Purpus 62 (E); Dallas, March and May, Eeverdhon (Curtiss 499) (E, 
M), May 1876, and June 1880 (F); El Paso, 1881, Vasey (E), and April 1881 
(M); Hudson Mountain, ex Jermy Serb. 87 (M); Denison, Oct. 28,1933, Creighton 
# Oilehrist (M); Longview, April 2 , 1916, Palmer 7126 (CA); Estelline, July 8 , 
1903, Beverchon 3813, and ‘^Eed Eiver, Estelline, May 25,1904 (M); San Marcos, 
Nov. 6 , 1897, Irelean (M); near Canadian, June 7, 1901, Eggert, and Granbury, 
May 7, 1900 (M); Davis Mts., Oct. 4, 1926, Palmer 31928 (M); Limpia Canyon, 
April 24, 1902, Tracy ^ Earle 258 (E, M, ND); Spanish Pass, May 23, 1916, PoZ- 
mer 9866 (CA, M); Kerrville, alt. 1600-2000 ft., April 25-30, 1894, Seller 1658 
(E, M); Llano, April 19, 1931, Fisher 38 (E) 5 Lubbock, near Posey, 1930, Bern- 
aree 7764 (M) j near Colorado, June 8 , 1900, Eggert (M) j Nolan Co., Aug. 3, 1934, 
BarMey (M); Sheffield, April 13, 1930, Jones 25652 (M); ‘‘Bed Eiver,Eandall 
Co., Aug. 13, 1900, Eggert (M ); Sonora Exp. Sta., Sutton Co., alt, 700 m., July 13, 
1920, Eggleston 16688 (E) ,• Tarrant Co,, June 2,1920, Euih 357 (E) 5 San Angelo, 
March 29, 1917, Palmer 11403 (CA); Austin, May 8 , 1872, SaU (E), 75 (M); 
Austin, April 1 , 1916, Palmer 9328, Uvalde, March 22, 1917, 11346 (CA, M); Eio 
San Pedro, 1851, Wright 917 (US type of 8, sabulosa); Pease Eiver bottoms 
near Vernon, Aug. 20, 1921, Ferris Duncan 3349 (CA, M); Belknap, March 9, 
1858, Bayes 111 (E); Graham, Oct. 28, 1902, Beverchon (M). 

Moiqu^ana: Black Eagle Ealls, Great Falls, July 22, 1885, Anderson (E); Boze¬ 
man, alt. 4500 ft,. May 5, 1906, BlanJcinship 667 (BMt); Bozeman, May 18, 1901, 
Jones 67 (EMt ); Helena, July 7, 1909, Butler 4123 (CA) \ 1 mile northwest of 
Fish Creek, Sweet Grass Co., MitdhcocTc 2351 (CA), 

Yellowstone National Pask: Eed Mountain, Whiskey Gap, June 16, 1932, 
Eanna 1002 (M ); Gardiner Eiver, June 18, 1902, Meams (E); near Table Moun¬ 
tain, June 2,1894, Nelson 159, and along the Gardiner Elver, July 19, 1899, 5964 
(M), 

Wyoming: without definite locality, June 8 , 1892, Buffum 170 (BMt); Blue 
Grass Hills, July 8 , 1894, Nelson 3063 (322), Platte Plains and Hills, July 13,1894, 
446 (ND, EMt); Naturita, alt. 6400 ft,, April 20, 1914, Payson 235 (BMt); be¬ 
tween Sheridan and Buffalo, June 15-^uly 15, 1900, Tweedy 3533 (EMt); Hemp 
Greek Hills, July 20, 1910, WUlits 440 (EMt); east of Laramie, June 21, 1891, 
Buffum (EMt); Sand Creek, July 29, 1929, Greenman 6015 (M) •, Laramie Peak, 
Aug. 7,1895, Nelson 1477 (EMt), and Sand Creek, May 31, 1900, 6983 (M, BMt); 
east of Laramie, June 1 , 1902, Shellon 57 (BMt); Beulah, Aug. 3, 1926, Eayward 
228 (E); Pole Creek Canyons, June 2,1894, Nelson 159 (ND, BMt) j near Cheyenne, 
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.rune iio, 389(5, Greene (NB) ; PiiieWulT, May 15, 1897, Nehon S881 (RMt) ; Leucite 
Hi31s, Juno 17, 1901, Merrill ^ Wilron 70d (RMt); areon River, May 31, 1897, 
yelson 3065 (F), and Worland, Aug. 1909, 9300 (RMt) ; Newcastle, July 9, 1927, 
Hayward J0J8 in pait (F, RMl). 

Colorado: Tiail Glen, alt. 2150 nu, July 22, 1901, Ckments 3*2 (M, RMt); 
Horsetooth Gulch, May 15, 1897, Crandall 1251 (RMt); Pawnee Buttes, July 1 , 
1906, Dodd^ 209^ and 3106 (RMt); Mesa Verde National Paik, July-Aug. 1913, 
JIaas 31 (RMt); Wickiup Canon, Mesa Veide National Park, alt. 6400 ft.. May 30, 
1926, Sohmoll 1613 (RMt); TJte Pass, June 30, 1886, Trelcase (M); Mesa Verde 
National Paik, July 1, 1935, Zohel (M) ; Littleton, Aug. 30, 1923, PamTnel (Okla) ; 
Arboles, alt. 6000 ft., June, 1899, BaTcer i56 (F, M, ND, RMt), and June 10, 1899 
(ND); hillside, Pagosa Springs, Aug. 13, 1917, Batson 1155 (M, RMt); Piedra, 
along trail to Chimney Rock, June 21,1924, Sohmoll 1315, and Devils Creek, July 7, 
1924, 1377 (RMt); Rule Creek, Bent Co., May 22,1913, Oaterhout and 4876 (RMt); 
Boulder, May 1900, Archibald A165 (RMt); west of Sanitarium, Boulder, June 5, 
1917, Johnaton dr MedgcooTc 803 (RMt); near Bouldei, June 1899, Ramaley AS3 
(RMt); Blue Boll Canyon, near Boulder, June 18, 1906, Bobbins 1583 (RMt); 
near Boulder, July 1902, Tweedy 4948 (RMt); Buena Vista, June 18, 1918, Bast- 
wood 7093 (GA); Salida, June 27, 1917, Pay&on 1013 (M); near Empire, 1875, 
Greene (ND); Berkeley, Denver, June 13, <1916, Bethel 9, and July 16, 1916, 8 
(OA); Inspiration Point, June 26, 1918, Churchill (M); along Clear Creek, Den¬ 
ver, Aug. 7, 1910, Bastwood 32 (CA, M); 3 miles south, 2 miles oast of the Chase 
Ranch, Sedalia, July 12, 1917, Johnston d" BedgcocTc 790 (RMt); Sodalia, 3 miles 
east to Castle Rock, July 12, 1917, Johnston 790 (M); Garden of the Gods, Colo¬ 
rado Springs, Aug. 17, 1915, Brushel 3164 (M); Manitou, Sept. 9, 1906, ex Glat- 
folUr Serb,, and South Cheyenne Canon, Sept 11, 1905 (M); Garden of the Gods, 
Colorado Springs, Sept. 18,1899, Solm (F); Colorado Springs, June 23,1879, Jones 
(RMt); Colorado Springs, July 19,1872, Bed field 497 (M); Williams Canyon, Aug. 
17, 1927, Woodson 1879 (M); Caflon City, Sept. 7, 1896, Greene (ND type of S. 
siibpinTiata); southeast of La Veta. May 18, 1900, Bydberg dr Vreeland 5909 
(RMt); Golden, May 27, 1916, Bastwood 5408 (CA); Durango, July 20, 1898, 
Balcer, Barle # Tracy 525 (M, ND, cotypes of 8. ooqnata) ; Durango, May 21,1916, 
Bastwood 5306 (CA); Fort Collins, alt. 6000 ft.. May 15 and July 9, 1896, Baker 
(M, cotype of 8, Bdkeri) ; May 16 and July 6 , 3896, Baric (F); along Masonville 
road, west of Fort Collins, June 20, 1929, Mathias 358 (M); Trinidad, June 13, 
3916, Bastwood 5553, 558$ (CA); Deer Run, Aug. 25, 1901, Baker 919 (ND); 
Gunnison Mesa, Grand Junction, May 15, 1916, Bastwood 5069, and Grand Junc¬ 
tion, June 21 , 3918, 7238 (OA); Grand Junction, Aug. 27, 1896, Greene (ND type of 
8. oxyaeanfhoidts, M photo.); Dolores, July 28,1917, Payson 1121 (RMt), IIBIA 
(M); Cimarion, alt 6900 ft, July 11, 1901, Baker 406, (M, ND, RMt); Cedar 
Creek, near Monti-ose, July 9,1917, Payson (M), 1043 (M, RMt), alt 5000 ft., July 
14, 1924, 3931 (RMt); Paradox, alt. 5400 ft., June 19, 3912, Walker J23 (RMt); 
''Mill,^' Nast, July 1918, Schedin (RMt); open prairie, 11 miles south of Pueblo, 
Juno 8 , 1922, Wiegand dr Vpton (F); Norwood Hill, alt 7000 ft., Aug. 10, 1912, 
Walker 414 (M, RMt); northwest of Grover, May 24, 1926, Johnston 198 (RMt); 
Wray, July 1-4,1919, Eggleston 15214 (F). 

New Mexico: White Sands, May 4, 1933, Castetter (21(22 (RMt); Puijo Indian 
Ruins, Oct. 14, 1928, Bastwood 15541 (CA); Balsam Park, Sandia Mts., alt 8300 
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i*t., Apiil 16,1914, Ellis S54 (M ); without definite locality. May 1847, Fcndler 99a 
(F), 112 (M); Santa Clara Canyon, July 1, 1936, Marcelline 1854 (F); near the 
Cimarron, Santa Fe road, June 15, 1846, TTielieenus 474 (M); 0-0 Canyon, Datil 
National Forest, alt. 2100 m.. Sept. 27,1919, Eggleston 16^46 (F) ,* 11 miles west of 
Datil, Datil National Forest, alt. 8300 ft., July 3,1918, Ferris 1211 (CA); Warm 
Spring, bouth of the Mogollon Mts., alt. 4000 ft., July 6,1900, Wooton (M) ; Cimar¬ 
ron, June 2, 1931, Nelson 11505 (RMt); near Ute Park, Ciman’on River, Oct. 7, 
1934, 0*Bymc 4' Magner 3414, 3415, 3416, 3417 (M) ; Dripping Springs, May 1920, 
Child 553 (M); west of the Organ Mts., March 24, 1895, Wooton (RMt), and Me- 
silla, alt. 3900 ft., June 21,1897, 48 (M, RMt, cotypes of 5. leiooarpa); Silver City, 
1911, Beard (M ); Silver City, April 3, 1919, Eastwood 8196, and May 3, 1919, 
8406, 8407 (CA) \ Mangas Spiingb, 18 miles northwest of Silver City, alt. 4700 ft., 
April 22, 1903, Metcalfe 420 (RMt) ,• Central, July 23, 1895, Mulford 404 (M) ; 
along Gila River, April-July 1881, Eushy 79 (F, M) ; Gallup, June 14, 1916, East- 
wood 5610 (CA ); head of Rio Fresnol, Alamo National Forest, Aug. 12,1911, Bar- 
low (F) ,• Sacramento Mts., Alamogordo, alt. 4600 ft., April 14, 1902, Eehn # 
Viereclc (RMt); Tularosa Creek, 3 miles south of Mescalero, July 19, 1928, Wold 
3805 (CA); Nara Visa, April 21, and Aug. 22,1911, Fisher (RMt ); Jemez Springs, 
Aug. 4, 1931, Nelson 11571, and University Field School Camp, Jemez Springs, 
Aug. 15, 1931 (RMt); Aztec, April 27, 1899, Baher (ND) j Las Yegas, June 26, 
1895, Mulford 35 (M); 15 miles west of Santa Fe, alt. 6000 ft., May 22, 1897, 
Reller 3571 (M, ND); north of Percha, Black Range, alt. 6000 ft., July 12, 1914, 
Metcalfe 1119 (CA, F); Water Cafion, Magdalena Mts., July 13, 1910, Eerrick 53 
(F); Water Canyon, west of Socorro, April 14, 1925, Nelson 10174 (RMt); Aco- 
mita, alt. 4000 ft.. May 14, 1932, Casteitcr 1421 (RMt). 

Arizona; Padre Canon, Oct. 21, 1928, Eastwood 15763 (CA); Campbell^ 
Ranch, Azucar Mts., April 15, 1931, Jones 78973 (M); Willow Springs, 1874, Eoth- 
rocJc 303 (F); Frick Park, Bisbee, June 5, 1915, Carlson (CA); Cave Creek Can¬ 
yon, Chiricahua Mts., alt. 4000-5000 ft., Aug. 24-26, 1927, Knsohe, and alt. 6000- 
8000 ft., June 26-29, 1927 (CA); Painted Desert, near Tuba, July 15-31, 1920, 
Clute 105 (M, RMt); grand canton op the Colorado river; —trail from Grand 
View, Sept. 26-28, 1913, Eastwood 3643, Hermit Trail, April 9,1917, 5941, and In¬ 
dian Gardens, April 14, 1917, 6098, 6099 (CA); July 10, 1892, Wooton (US type of 
S. hirtella );—^Mount Eden, near Flagstaff, June 6, 1923, Eanson A557 (CA); near 
Flagstaff, alt. 7000 ft., July 16, 1898, MacDougal 395 (F, RMt) ,• Flagstaff, May 
1893, WUson (US type of 8. elegantula); Gila Co., Aug. 27, 1936, Little 4387 (M, 
ND); Port Apache, July 26,1910, Goodding 680 (RMt) ; Navajo Co., June 21-30, 
1890, Palmer 590 (US type of 8. hotryoides), and Walnut Grove and Prescott, April 
20 and 28, 1876, 9983 (60, 61) (M), 

Idaho : Shoshone Falls, June 5, 1912, Bennitt 139 (RMt); along Snake River, 
May 22, 1911, Maclride 868 (F); Twin Palls and Shoshone Falls, July 26, 1911, 
Nelson 4* McBride 1350 (F, M); coll, of 1892, Sandherg 1008 (CA); Shoshone 
Falls, May 27, 1899, Trelease ^ 8<mnders 4390 (M); Pocatello, May 27, 1893, Pal¬ 
mer 44 (US), and July 22, 1893, 396 (US type of 8. glomerata); Payette, Snake 
River bluffs, alt. 2000 ft., May 22, 1911, Madbride 868 (M), and May 22, 1911, 
Nelson 868 (RMt). 

Utah: Zion National Park, July 10, 1928, Bmliam (F); without definite lo¬ 
cality, June 26, 1918, Eastwood 7703 (OA); without definite locality, June-July 
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1869, ISaioti US (CA); without definite locality, coll, of 1875, Ward 6 (P); near 
Beaver Dam, all. 6500 ft.. May 30,1913, BedeJcer 38 (EMt); Logan Cafion, July 18, 
1898, Mulford 187 (M); Helper, Aug. 4,1899, Trelease 4301 (M), Rod Canon, June 
20, 1933, Eastwood Eowell 778 (CA); Green Bivor flats, near Flaming Gorge, alt. 
5500 ft., May 30, 1932, Williams 457 (CA, M); Nophi, June 37, 1933, Eastwood 4^ 
Eowell 579 (CA); MacIntyre Eanch, west of Nephi, July 9, 1928, Earns CS8S95, 
and west of Holden, July 18, 1921, C3174$, and June 25, 1928, CS8S7 (M) j Si¬ 
monson Ranch, alt. 5000 ft., June 17, 1933, Maguire ^ Bccraft S68$ (M) ; Marys- 
vale, alt. 6000 ft., May 31, 1894, Jones 5SS8g (M); along Bullion Creek above 
Marysvale, July 21, 1905, Eydherg 4r Carlton 70S6 (RMt); near Emigration Can¬ 
yon, near Salt Lake City, June 9, 1908, Clemens (F), and Fort Douglas, Oct. 4, 
1909 (RMt); Salt Lake City, Aug. 16, 1902, Cooper 410 (EMt); Salt Lake City, 
June 1872, Engclmann (M); Wasatch foothills near Salt Lake City, April 14, 
1930, FisTc (M); City Creek Cafion, near Salt Lake City, July 25, 1930, Palmer 
380SS (M); Ensign Mountain, Salt Lake City, alt. 5000 ft., July 12, 1902, Pammel 

Blackwood 8565 (CA, M); Armstrong and White Canyons, near the Natural 
Bridges, alt. 1600-1800 m., Aug. 4-6,1911, Bydlerg 4r Garrett 9449 (RMt) ; Foun¬ 
tain Green, Aug. 23, 1928, Earris CS8834 (M); Glenwood, May 8, 1875, Ward 6 
(F); near highway west of Echo City, July 19, 1929, Goodman 759 (M); Tooele, 
Aug. 7, 1928, Earris CS86$9 (M); Uinta Basin, June 12, 1929, Phelps (CA) j on 
road to Mt. Timpanogos, June 15, 1933, Eastwood 4‘ Eowell 408 (CA) | St. George, 
March 29, 1880, Jones 1608 (F). 

Oalipoenia! Boscoe, near Los Angeles, May 27-June 10, 1906, Eastwood 887, 
and San Gabriel Canyon, May 29,1919, 8953 (CA); Bootjack, Oct. 11,1931, Eowell 
8137 (CA) j Big Bend, Henderson P. 0., May 8, 1923, Bethel (CA), 

MEXICO: 

Chihuahua: Majalca, Aug. 24, 1935, LeSueur M805, and Santa Clara Canyon, 
Oct. 10-19, 1935, M488 (F); southwest of San Tsidro, District of Guerrero, May 
14, 1929, Messia 2589 (CA, M), and May 16,1929, 8535 (CA). 

COAHUILA: Canyon de Sentenela on Hacienda Piedra Blanca, Sierra d^ Carmen, 
July 8,1936, Wynd # Mueller 618 (M). 

Dueango: Durango, April-Nov. 1896, Palmer 785 (US type of glauoa); 
Tepehuanes, March 25-April 16, 1906, Palmer 15 (F). 

Nuevo Leon; Mesa Canyon, near Monterey, July 1933, Mueller 96 (F). 

Puebla: Cerro Amaluguilan, Dec. 6, 1906, Arstne (US); Cerro de Baxtle, July 
1907, Purpus 8785, near San Luis Tultitlanapa, near Oaxaca, July 1908, Purpus 
in part (Calif). 

San Luis Potrosi; Alvarez, May 19-22, 1905, Palmer 586 (F). 

41a. Ehnstrilobatavar. serotina (Greene) Barkley, n. comb. 
Rims canadensis var. serotina Palmer & Steyerm., Ann. 

Mo. Bot. Gard. 22: 591. 1935. 

Schmalteia lasiocarpa Greene, Lead. Bot. Obs. & Grit. 1: 
141. 1905. 

S. serotina Greene, ibid. 131. 

A large shrub; leaflets large, thin, terminal 4-9 cm. long, 5-8 
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cm. broad, crenate-dentate or lobed above, puberulent, sub- 
vevoliite-margined; fruit 6 nun, in diameter, densely pilose and 
glandularly pubescent. 

A fairly uniform variety with fruit characters similar to the 
species, and with leaf characters intermediate between those 
of the species and B. aromaiica Ait. 

UNITED STATES; 

Iowa; skunk-cabbage bog, northwest of Bayfield, May 26, 1923, SMmeh, and 
S mL northwest of Muscatine, June 9, 1928 (M). 

Missouri : Tairy Cave, April 26, 1935, Bvsh ld657 (M); Myer^s Spur, May 3, 
1909, Palmer 1866 (M) ; Eagle Eock, May 28,1898, Bush SS9, Aug. 12, 1905, SSSS, 
and Shell Knob, May 27, 1936, 15598, 15599 (M); near Washburn, June 3, 1926, 
Palmer S0468 (M); along Eoaring Eiver in Eoaring Biver State Park, May 11, 
1934, SteyermarJc 7799 (M); Boaring Eiver, Sept. 7, 1898, Trelease 968 (M ); Cole 
Camp, May 10,1926, Palmer $0086 (M) ; Hinkson Creek on Black's Mill Boad south 
of Columbia, May 21, 1933, Drouet 408 (M); along Sac Eiver below mouth of 
Bear Creek and Alder Branch, northeast of Stockton, July 14, 1934, StepermarJc 
13478 (M) 5 near Turnback, May 6 , 1929, Palmer $5608 (M); Grand Eiver, 3 mi. 
northeast of Pinoy, Oct. 8 , 1934, SteyermarJc 15979, along Pomme de Terre Eiver, 
oast of Doran Spring, 3 mi. south of Hermitage, July 12, 1934, 1$896 (M) 5 Swope 
Park, Kansas City, June 14,1937, BarJcJey (ND ); Independence, May 6 , 1894, Bttah 
148 (M, ND type). Grain Valley, May 7,1899, 98, Vale, Juno 8,1906, 39S7, Green¬ 
wood, Sept. 19, 1906, 4189, and May 10, 1912, 6676, Dodson, Oct. 11, 1921, 9789, 
Swope Park, May 4,1923, 100$$, and May 11 , 1923, 10050,10058, 10054, also May 
21, 1923, 10064, 10066, June 9, 1924, 10844, 10844A, 10849, and June 20, 1924, 
10858,10859 (M); near Buzzards Nest, Swope Park, Kansas City, April 29,1917, 
Hoffmann (M); Swope Park, Kansas City, June 13, 1937, ClarJe (ND); Grand 
View, May 18,1917, Hoffmann (M) ,* Grain Valley, May 7 , 1899, McLckenzie (EMt) ; 
Webb City, May 5, 1901, Palmer 706, Carterville, April 14, 1907, 1109, and April 
28,1909, 1805, near Oronogo, June 16,1923, 88847, North Fork of Spring Eiver, near 
Alba, May 15, 1926, $8187 (M); Festus, April 28,1932, Kellogg 8584$ (M); along 
Gasconade Eiver northwest of Hazel Green, May 3, 1934, SteyermarJc 7797 (M); 
Noel, April 24,1909, Bush 5518 (M); Noel, May 2,1914, Palmer 546$ (M); along 
Osage Eiver south of Mary's Home, July 5,1934, SteyermarJc 13117, along Missouri 
Eiver south of Lupus, Aug. 22,1934, 1477$, South Fork of Salt Eiver, north of Vic¬ 
tor, Nov. 4, 1934, 16847, Osage Eiver near mouth of Procter Creek, July 7, 1934, 
18176 (M) 5 near Pontiac, Oct. 11,1927, Palmer $$09$ (M); ^ * Bald Jesse,'' about 6 
miles northwest of Gainesville, June 9, 1933, SteyermarJc 8896 ^M); Jerome, May 
4, and June 22, 1913, Kellogg $80 (M) 5 Pomme de Terre Eiver, 0.5 mi. north of 
Burns, July 17,1934, SteyermarJc 13591, and along Piney Fork near Hooker, May 4, 
1934, 7798 (M); Osage Eiver near Osceola, May 6,1929, Palmer $564$ (M ); Alien- 
ton, alt. 500 ft., April 10, 1880, Leiterman 8$ (F ); Stone Co., April 25, 1936, Bush 
14656, and April 29,1936, 15881, also Baxter, May 27,1936, 15608,15609, and Eeeds 
Spring, June 9,1936, 1567$ (M) *, James Fork of White Eiver near Galena, April 29, 
1924, Palmer 84577 (M); central Stone County, Sept. 15, 1898, Trelease 968 (M); 
Walnutshade, April 20,1936, Bttsh 15S01 (M); Branson, June 5,1914, Palmer 5874 
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(P, M), and Swan Crock near Forsyth, Juno 4, 1931, o9d9(j (JM); Jack's Fork of 
Current River, 4.6 mi. soulhonst of Arroll, Aug. 16, 1934, Steyermarh 14586 (M). 

Arkansas: Cotter, Oct. 27, J913, PaUnur 475J (RMt), 4754^ find Sept. 1, 1915, 
Sm, and White Ri\er near Cotter, Sept. 13, 1924, ^6107 (M); Sulphur Springs, 
May 6-6, 1928, Demaree 4988, and cast of Garfield, May 5 and 12, 1929, 66S9 (P, 
M); Blue Springs, April 16, 1928, Moore # Demarco 478J (M); Eureka Springs, 
Sept. 20,1913, Palmer 4384, and May 7,1925, S7040 (M); Van Buren, April 6,1929, 
Demaree 6410 (P); near Batesville, April 22,1926, Palmer 39767 (M); Marion Co., 
April 24,1924, Bush ISSSO (M). 

Nebraska: Republican Valley, May 14, 1894, Lay hour no 88 (M). 

Kansas: Douglas Co., Oct. 3, 1934, Biish 14369 (M, ND); McDowell Creek, Oct. 
13, 1935, Gates 18776 (M); Olathe, Oct. 3,1934, Bu^li 14339 (ND), also La C^gne, 
Sept. 19, 1934, 14001 (M, ND), and April 23, 1936, 13364 (M), also Louisburg, 
Sept. 19, 1934, 140S8 (M, ND); near Osborne City, June 9, 1894, Shewr 104 (US 
typo of 8, lasiocarpa) ; Atwood, May 9,1891, Fry (M); Manliattan, June 22, 1893, 
Dorma% (ND), and 1887, Kellerman (M). 

Obxahoma: near Broken Bow, May 13, 1930, Sears 1378 (Okla) j Muskogee Co., 
April 17, 1927, Little S60, and 734 (Okla). 

Texas; Gamble's Ranch, Juno 4, 1918, Palmer 13896 (CA, M). 

41b. Bbus trilobata var. arenaria (Greene) Bark!., n. comb. 
SchmaLtzia arenaria Greene, Leafl. Bot. Obs. & Grit. 1: 
130. 1905. 

A low shrub with very slender branches; leaflets narrowly 
ovate-cuneate, about 2.2 cm. long, 1.7 cm. broad, crenate-den- 
tate towards the obtuse apex, subrevolute; fruit about 6 mm. in 
diameter, pubescent with glandular hairs, and densely pilose 
with simple hairs, 

A rather constant variety, mostly of the sand dunes of the 
Great Lakes region. 

UNITED STATES: 

Indiana: near Lake, Blatchley (Deum); shore of Luke Michigan, Miller, May 
16, 1899, Chase 1067 (M); shore of Lake Michigan, near Cliicago, Sept. 4, 1893, 
ChvrcHUll (M); near Miller, Aug. 14, 1911, Beam 9378, south of Pine, Sopt. 16, 
1923, S9749 (Deam); Miller, May 9, 1878, Grassley (P); Whiting, June 7, 1899, 
Lamsmg 386, and Clarke, June 4,1900, 868, and Aug. 5,1900, 1103, Edgemoor, June 
4,1903, 1703, Clarke Junction, June 16, 1903, 1765, Edgemoor, July 24, 1906, 3501, 
also Pine, May 23, 1908, 3711 (P); Miller, May 1, 1911, Nievwland 3653 (ND), 
June 2,1911, 864,864a (M, ND); Miller, Sept. 4,1911, Sherf (P); Clarke, May 15, 
1897, JJmlach (P, cotype). May 15 and June 19,1897 (P ); south of Lake Michigan, 
July 1893, White 16759 (M) j Clark, June 14,1897, ex Moore EerK (RMt ); 5 miles 
north of Chesterton, Aug. 22,1915, Deam 17998 (Deam); Mineral Springs, May 29, 
1913, Ni&awland 11053, and June 6,1915, also Dune Park, May 19, 1929 (ND). 

Illinois: Edgebrook, 1908, Duesner (P); World's Pair site, shore of Lake 
Michigan, Chicago, May 16, 1891, Mofatt (M). 
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41c. Ehiis trilobata var. racemulosa (Greene) Barkl., n. 
comb. 

Schmaltzia racemulosa Greene, Leafl. Bot. Obs. & Grit. 
1; 142. 1905. 

8. scaberula Greene, ibid. 138. 

A shrub with very slender branches, usually finely puberu- 
lent to glabrous; leafiets bluntly rhombic-ovate, mostly 3.5-4 
cm. long, crenate-dentate toward the apex, entire near the 
rather abruptly cuneate base; flowers with pedicels usually ex¬ 
ceeding 5 mm. in length; flowering in July and August. 

UNITED STATES; 

Nw Mexico: 27 mi. south of Animas, Animas Bangs, July 9, 1928, Wolf SS7B 
(CA). 

Abizona: Bonita Canyon, Chiricaina Mts., alt. 6000 ft., Aug. 19, 1906, JSlumsr 
1SS4, and Nov. 2,1906, ISSl (P, M); near Port Enadiuea, Aug. 1894, Wileox S7S 
(US type). 

MEXICO: 

CHiHOAHtrA: near Colonia Garcia, Sierra Madre, alt. 7500 ft, July 29, 1899, 
Townsend 4" Sarber 191 (Calif, P, M, ND, EMt). 

Sonoea: Coehuto, alt 6000 ft, Oct 2, 1890, Eartman SO (US typo of S. sodb- 
erula), 

41d. Rhus trilobata var. pilosissima Engler in DC., Monogr. 
Phaner. 4: 386. 1883. 

Rhus Canadensis var. mollis Gray in Patterson, Check- 
Ust, p. 21,1892. 

R. aromatica var. molUs Ashe, Bot. Gaz. 24: 377. 1897. 

R. Emoryi Wooton ex Greene, Leafl. Bot. Obs. & Grit. 1: 
134. 1905. 

Schmaltssia anomala Greene, ibid. 139, 

8. Emoryi Greene, ibid. 133. 

8. malacophylla Greene, ibid. 138. 

8. pulchella Greene, ibid. 134. 

Leaflets rhombic-ovate, crenate-dentate near the blunt apex, 
entire near the rather abruptly cuneate base; fruit large; new 
branches and leaflets densely ferruginous-pilose. 

UNITED STATES; 

Texas: Amarillo, May 29,1902, Severehon SOBS (M). 

New Mexico : Puije Indian Buins, Oct 14, 1928, Eastuiood IBSBS (P), and 
along road from Albuquerque to Gallup, Oct. 18,1928 (CA); Van Patten’s, Organ 
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June 11, JDOfi, Standley (M); Oigan Mfs., »luiu‘ 11, 1906, Wooion (JBMt), 
<ilt. 4800 ft., Sc‘pt. 1, 1S97, 381 (M, NI) eotypc of /A Kmoryi and of N. TSmoryi) ; 
Organ Mts., 18512, Wnyht 1303 (US typo of aS\ pulchilla); IkEaugab Spiings, IS mi. 
northwest of Silver Chty, alt. about 4300 ft., April 122, 1903, Mrfcalfc 33 (ND); 
iieai Sihei City, Maich aiirl July 1880, 71 (K); Magdalena, base of Blue 

Mts., June 20, 1921, Ferris ^ Duncan JJ9i (OA). 

Arizona: Seuvita Valley, May 1880, Lemmon (F)j llalPb Uauih, Wlutotail 
O.inyon, Chiricahua Mts., Aug. 22, 1906, Blumor 1319 (E, M); Pinal Mountains, 
Oct. 26, 1928, Fastmood 1388J (CA) ; Gila Co., Oct. 14, 1936, L%nic 4^88, and Oet. 
25, 1936, 41301 (M, ND); Port Grant, Juno 15, 1912, Goodding 1033 (RMt); 
Apache Trail and adjacent legions, Oracle, May 2.5, 1929, Eastwood 17463 (OA, 
M photo.). 

CALiroRNiA: Little Chic-o Oieek, 1883, Austin (ND typo of 8. anomala), Butte 
<'' 0 ., March and April 1896, 767 (M), April 18S3 (JP); along Rock Creek, 12 mi. 
northeast of Chico, March 19, 1916, Beller 11773 (CA); Mokolunme Hill, BlaisdelJ 
(CA); Glenn Co., May 26, 1914, Heller 11439 (E, ND); Giiffith Park, April 13, 
1902, Bramton 303 (US), and June 11, 1902, 487 (US type of S. malacophylla); 
Pasadena, May 1901, Grant 1119 (E); Los Angeles Co., May 5, 1912, Smith 4931 
(E) j Capell Creek, between St. Helena and Putah Creek Canyon, March 20, 1923, 
Wriglet (CA); San Beinardino, 1881, Paiish 350 (E); Anderson, April 2, 1913, 
Smith (CA). 

MEXICO: 

OmEUAHUA: west of the City of Chihuahua, Oct. 10-19, 1935, LeSucur M43! 
(E); near the City of Cliihuahua, June 5-10, 1908, Palmer 338 (E). 

Durango: Topehuanes, June 4-25, 1906, Palmer 313 (Calif, Y, M). 

Jalisco: Sierra de Nayarit, Juno 28, 1855, Schott in pait (E). 

41e, Rhus trilobata var. simplicifolia (Greene) Barkl., n. 
comb. 

Rhus canadensis var. simplicifolia Greene, Bull. Terr. Bol. 
Club 17: 13. 1890. 

B. utahensis Goodding, Bot. Gaz. 37: 57. 1904. 

Greene, Lean. Bol. Obs. &Crit. 1: 135. 

1905. 

S. dssodes Greene, ibid. 136. 

8. simplicifolia Greene, ibid. 135. 

8. rihifolia Greene, ibid. 2: 156. 1911. 

Leaves ovate to oval, crenulate-margined or lobed, some¬ 
times deeply lobed near the base or oven tiifoliolate, more or 
less light glauoons-green, 1.5-3.5 cm. long, 1.5-3.5 cm. broad, 
short-petiolate; fruit sparsely pubescent. 

A rather uniform variety, much resembling R. trilobata var. 
amsophylla Jepson in leaf characters, other than in number 
of leadets. 
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UNITED STATES; southern Utah, northern Arizona, colL of 1877, Palmer 81 

(M). 

Oklahoma; Limestone Eidge, 31 mi. north of Limestone Gap, April 23, 1877, 
Butler (M), 

Colorado; western Montrose County, alt. 5000 ft., July 14, 1924, Payeon S932 

ai). 

Arizona; Navajo Indian Reservation, July 1916 (M); grand canyon of the 
('OLORADO river: —Bright Angel Trail, Sept. 26, 27 and 28, 1913, EaatwooS S76S 
(CA), Grand View Trail, June 16, 3916, 5695 (CA, M), Hermit Trail, April 9, 
1917, 5974, Hermit Ci*eek, April 10, 1917, 5976, Hermit Trail, April 11, 1917, 6034, 
Bright Angel Trail, May 6,1917, Meiere (CA), near Indian Gardens, Bright Angel 
Trail, May 10, 3903, Merriam (US tj-pc of emodee) ; Kaibab Trail to Roaring 
Springs, Grand Canyon National Jtlonument, June 23, 1933, Eastwood # Sowell 
1016 (CA) Pcaeh Springs, 1889, Oreene (ND). 

Utah; San Rafael, April and May 15,1931, collector unhnovm 56Blj 5684 (M); 
Ivanab, alt. 5300 ft., April 22, 1894. Jonen 58J6e (M, cotype of S. afflnk); Diamond 
Valley, May 16, 3902, Goodding SOJ (M, eotype of R. utaherisis); Santa Clara Val¬ 
ley, April 30, 1894, Jones 5138 (M). 

MEXICO; San Matias Pass, San Pedro Martir Mts., June 28, 1905, Goldman 
1187 (US type of S. ribifolia). 

Lower California: El Rancho Viejo, April 30, 1889, Brandegee (Calif); Topo 
Canyon, July 27, 1883, Oreutt 86 (8951) (Calif). 

41f. Rhus trilohata var. auisophylla Jepson, Man. FI. PI. 
Calif., p. 608. 1925. 

Schmaltzia anisophylla G-reene, Leaf!. Bot. Obs. & Crit. 1: 

136. 1905. 

8. crudata Greene, ibid. 139. 

8. hederacea Greene, ibid. 135. 

8. Oregana Greene, ibid. 140. 

8. puncticulata Greene, ibid. 137. 

8. straminea Greene, ibid. 139. 

8. trinervata Greene, ibid. 137. 

Leaflets broadly ovate, euneate-dentate, rounded or subacute 
at apex, abruptly cuneate at the base, terminal leaflet 1-6 cm. 
long, 0.8-4.5 cm. broad, lateral leaflets 0.5-3 cm. long, 0.5-3 cm. 
broad; fruit large. 

A rather uniform variety, more or less merging into the 
species in the eastern portion of the range and into variety 
mimplicifolia in the Rockies. 


UNITED STATES: 

New Mexico: Silver City, 3911, Beard (M); Alamogordo, Aug. 6, 1931, Fisher 
43 (E). 
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Aeizona; Fish Ciook, Ap.'ieho Trail, May JO, 1919, Baniwood S749, Burro Creek, 
Aquarine Mts., May 14, 1931, JS3S1 (CA); Cameron, all. 5800 ft., Juno 8, 1922, 
Hanson A170 (F, M) ,* 7'’ol?i 70 (F); Ilall^ JBaiich, Whiloiail Canyon, Chiricahua 
Mts,, Aug. 22,1906, Blumcr IJJO (F) ; r*isbec, May 31,1916, Carlson (CA) ; North 
Fork of Pinery Canyon, 2-4 mi. above junction with South Foik, Chiricahua Mts., 
alt. 6000-7000 ft., July 17, 1919, Stone 6 IS (RMt); edge of Painted Desert, Oct. 
20, 1928, Eastwood 16718, Kaibab Trail to Roaring Spring, Grand Canyon Na¬ 
tional Monument, June 23, 1933, Eastwood 4' Sowell 1016 (CA); San Francisco 
Mts., Sept. 2,1889, Enowlton J70 (US type of 8. trmcrvata); Grand Canyon of the 
Colorado Elver, MUlspaugh 135 (F); Collom Camp, Mazatzal Mis., alt. 1200 m.. 
March 15 and June 15,1935, Collom 36J (M, M photo.); Pinal Mts., Oct. 26, 1928, 
Eastwood 15870, along road from Packard to Payson, Nov. 1, 1928, 16616, on road 
to Payson, Nov. 3,1928 ,16663 (CA) ; 5 mi. south of Pino, July 1, 1928, Wolf 2466 
(CA); Union Pass, May 31, 1893, Wilson (ND type of 8. punoticulata); Lower 
Trail, Rincon Mts., Oct. 35, 1909, Bhmer (F); Santa Rita Mts., May 27, 1881, 
Pringle (F); Oracle, May 25, 1929, Eastwood 17463 (CA); 20 mi. east of Fort 
Whipple, July 16, 1865, Cones 4r Palmer 387 (M); Prescott, May 20, 1919, East- 
wood 8794 (CA); Walnut Grove, April 1876, Palmer 60, and Prescott, March and 
April 1876, 6t (F); half-mile east of Prescott, alt. 6000 ft., Juno 28, 1928, Wolf 
3863 (CA). 

Nevada; Mica Spring, alt. 4000 ft., April 14, J894, Jones 506im (M cotypo of 
5. hederaeea); Kyle Canyon, Charleston Mts., May 25, 1919, Tidestrom 9607 (F); 
Karshaw, Meadow Valley Wash, April 26,1902, Goodding 614 (RMt). 

Utah: St. George, Nov. 5, 1922, Nelson 9995 (RMt). 

Oebgon: Grant's Pass, May 27, 1884, Sowell (F cotype of 8, Oregana), April 
20, 1887 (F, ND). 

California: near Brewery Springs, Surprise Canyon, Panamint Mts., alt. 1650 
m., April 13,1891, Coville ^ Fnnston 618 (US type); Surprise Canyon, Panamint 
Mts., alt. 5300 ft., June 12, 1930, Ferriss 7983 (M); Mt. Sanhedrin, June 1917, 
Reynolds (CA); Acton, Mt. Gleason, June 1902, Elmer 3680 (F); Vermont Canyon, 
Grifith Park, Los Angelos, March 2, 1928, Sowell 3364, and St. Helena Creek below 
Patten's, March 28,1926 ,1769 (CA); along Lyttlo Creek, San Gabriel Reserve, alt 
800 m., April 27,1898, Leiberg 3338 (US type of S. straminea); March 26 and 27, 
1932, Dunn # Martin (M); Vandeventer Flats, Santa Rosa Mountain, Oct. 6,1912, 
Smith 5469 (F); New York Mts., Ivanpnh, April 21, 1932, Ferris 4r Baoigalupi 
3080 (CA, ND); 49 Palms Canyon, near 29 Palms, June 33, 3931, Hofmann (CA); 
Highland Avenue, east of Upland, alt. about 3000 ft, June 11, 1927, Sowell 3478 
(CA); near Bonanza King Mine, Fast Slope, Providence Mts., Mohave Desert, alt. 
4000 ft, May 21-24, 1920, Mune, Johmton # Harwood 4048 (RMt); Moore's 
Ranch, 15 mi. south of Cima, alt. 4500 ft, June 28, 1931, Starh (CA); San Diego 
Go., April 23, 1920, Eastwood 9436, 9473 (CA) ; San Diego, March 23, 1882, Jones 
3090 (CA, M); Hot Springs, July 24,1875, Palmer 46 (F, M eotype of 8» omoiata); 
west of Paynescredt, May 2, 1924, Heller 13856 (F). 

MEXICO: 

Chxhxtahua; east of Pearson, Sierra Madre, July 25, 1911, Barlow (F); south¬ 
west of San Ysidro, District of Guerrero, May 14, 1929, Mexia 3639, and May 16, 
im,363$ (Calif). 

Duranoo: between San Julian and Cerro Prieto, alt. 7000-8600 ft., Sept. 9, 1898, 
Nelson 4947 (US). 
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Jalisco: Sierra de Nayarit, June 28, 1855, Schott in part (P). 

Lower Califoenia: 16-20 mi east of Ensenada, on road to Ojos Negros, Sept. 
14, 1929, Wiggins ^ Gillespie 40SS (CA, F, M). 

SONOEA; Cananea, Sept. 1, 1909, Donnelly $8 (Calif); Cochuto, alt. 5000 ft,, 
Oct. 2, 1890, EartTfian SO (Penn); San Jos6 5 mi south of Naco, alt. 6000 
ft., July 6,1928, Wolf 8507 (CA). 

41g. Ehus trilobata var. quinata Jepson, Erythea 1: 141. 
1893. 

Rhus Canadensis var. quinata Q-ray, Syn. FI. N. Am. 1: 
386. 1897. 

Schmaltsia quinata Greene, Leafl. Bet. Obs. & Grit. 1: 139. 
1905. 

Leaflets glabrate, erenate to crenate-dentate near the blunt 
apex, terminal leaflet fan-shaped, usually deeply 3-lobed, 2-5 
cm. long, 2-5 cm. broad, basal leaflets obovate, erenate, 1-3 cm. 
long, 0.6-3 cm. broad. 

A variety similar to var. anisophylla, from which it is readily 
distinguished by usually having larger leaflets, the terminal of 
which is conamonly dissected into three divisions. 

UNITED STATES: coll, of 1845, FremonVs Expedition to California 49 (M), 
New Mexico : head of Eio Premal, Alamo National Forest, Aug. 12,1911, Bar- 
low (CA). 

Arizona: Bright Angel Creek, Grand Canyon of the Colorado Biver, June 20, 
1916, Eastwood 689^ (CA); Maricopa Co., Booth 94 (ND); near Prescott, Nov. 6, 
1928, Eastwood 16691 (CA), 

Nevada; Karshaw, Meadow Yalley Wash, April 26, 1902, Goodding 614 (M), 
and Snow Springs, April 5, 1905, 815$ (BMt). 

Obboon: Grant’s Pass, April 20, 1887, EoweU 1107 (M); banks of Snake Biver, 
Ontario, May 3, 1896, Leiberg 8005 (CA). 

California: coll, of 1860-1867, Bolander (F); on the Klamath Biver, Aug. 20, 
1880, Engelmann (M ); Mint Canyon, April 24, 1926, Eplimg (M); Quail Spring, 
Morongo Mts., March 10, 1928, Rowell S399 (CA); canyon of Big Chico Creek, 
March 19,1914, Relief 1181$ (CA, F, M, ND); Big Sandy Creek, April 1-5, 1915, 
McDonald, and Huntingdon Lake, July 1926 (CA),* west of Willows, April 23, 
1922, Eastwood 11178 (CA); on the Newville-Covelo road, July 7, 1914, Reller 
116$$ (CA, F, M, ND); Kelseyville, April 17, 1928, BlanlcUiship (M), and Mt. 
Konocti, July 22, 1028 (CA); Mt. Sanhedrin, May 23, 1925, Eastwood 18898 
(CA); without definite locality, Aug. 25, 1888, Greene (ND); on Eel Biver 
1 mi. below Hullville, Aug. 4, 1902, Reller 60B6 (F, M, BMt); Kelseyville, April 
1,1931, Jussel, and Jordan Park, Cobb Mountain, April 30,1933, and between Cobb 
Mountain and Adams Springs on the Binkley Banch, June 27, 1933, 887 (CA); 
Santa Monica Mts., April 1901, Abrams 1310, Sepulveda Canyon, March 11, 1902, 
311$ (M ); Claremont, May 5, 1904, Baker 4734 (M); Aliso Canyon, Santa 
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Monica Mts., June 26, 1897, Barber 191 (BMt); Acton, Juno 1902, Elmer $6S0 
(M); GriiSth Park, Los Angelos, May 18, 1925, Epling (M); near Lancaster, 
April 10, 1927, Mart (CA); Claremont, April 1912, Mowfig (M); Wilmington, 
March 1923, Whited 945 (ND); North Fork and vicinity. May JlO-Juno 8, 19011, 
Griffiths 4463 (M); Tiburon, Aug. 1923, Walfher (CA) ; Mariposa, Sopt. 27, 1903, 
Congdon (M); Pope Valley Creek 4 mi. cast of Samuels Springs, Napa Baiigo, 
May 30, 1929, Sowell 4ii66 (CA); St. Helena, April 1, 1921, Mimt (CA); Conn 
Creek, Napa River basin. May 1, 1894, Jepson (ND); San Jacinto Canyon, alt. 
3000 ft., April 3,1918, Parish 11698 (M); Santa Rosa Mountain, 1912, Smith 5460 
(M); Banning, May 28, 1928, Van Byfke (CA); San Bernardino, April and June 
1888, Parish (M), and March and July 1889 (P); Warner Springs, April 18, 1913, 
Eastwood 3819, Descanso, June 26,1919, 9185 (CA); Oakrun, May 21, 1894, Baler 
4" Nutting (ND); Cayton, May 8, 1923, Bethel (CA); Millville, June 26, 1912, 
Eastwood 679 (CA); Mt. Shasta, alt. 5000-10000 ft., Aug. 1-15, 1897, Brown 595 
(F, M); near Treka, 1910, Butler 1615 (M, RMt, M photo.); west of Paynescreck, 
May 11, 1924, MeUer 1S856 (M); near Indian Creek, alt. 1250 ft., April 11-10, 
1919, Perris 1531 (CA); NordhofP, April 12, 1916, Eastwood 4937, 4952 (CA). 

Malosma (Nutt.) Englei* 

Malosma Engler in EC., Monogr. Phaner. 4: .‘J93. 1883, in 
syn.; de Dalla-Torre & Haiins, Gen. Sipli., p. 287. 1907, in 
syn.; Abrams, PI. Los Angeles, p. 220. 1917. 

Lithraea Miers, Trav. Chili 2: 529. 1826, in part; Endl., 
Gen. PL, p. 1130. 1840, sect. Mauosma; Ench. Bot. p. 599. 1841, 
sect. Malosma ; Walp. Rep. Bot. Syst., p. 551. 1842, sect. Ma¬ 
losma; Abrams, Bnll. N. Y. Bot. Gard. 6: 403. 1908. 

Rhus Nutt, ex Torr. & Gray, FI. N. Am. 1; 219. 1838, seel. 
Malosma; ibid. 1: 681. 1840, as subgonus Litjieba ; Gray, Syn. 
FI. N. Am. 1^: 383. 1897, sect. Malosma; Standi., Contr. IT. S. 
Nat. Herb. [Trees & Shrubs Mex.] 23: 665. 1923, in part; Jei)- 
son, Man. FI. PI. Calif., p. 607. 1925, in part; Munz, Man. S. 
Calif. Bot., p. 292. 1935, in part; Jepson, FI. Calif. 2: 444. 1936, 
in part. 

Small evergreen trees with broad tops, glabrous through¬ 
out; innocuous. Leaves alternate, simple, more or less per¬ 
sistent, coriaceous, glabrous, margins more or less whitened, 
entire and subrevolute; petioles long. Flowers polygamo- 
dioecious, in dense teiminal thyrsi. Sepals 5, persistent. 
Petals 5, deciduous. Ovary with 1 fertile cell, sessile on the 
disk; styles 3, more or less distinct, terminal. Drupes whitish. 
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small, almost sjmimotneal, somewhat flattened; the sterile 
carpels forming a dull, raised line down one side of the fruit; 
epicarp glabrous, shining; mesocarp thick, waxy. 

California and Lower California. 

Type species; Slalosma laurina (Nutt.) Nutt, ex Engler in 
DC., llonogr. Phaner. 4: 393. 1883 (Rhus laurina Nutt. ex. 
Torr. & Q-ray, FI. N. Am. 1: 219. 1838). 

Malosma is in some ways similar to Toxicodendron and in 
some ways to Stxphoxia. It is like Styphonu in its simple, 
coriaceous, evergreen leaves, and in being innocuous. It is like 
Toxicodendron in its whitish, glabrous, ceriferous drupes. It 
differs from both, however, in having the two abortive carpels 
of the ovary forming a raised line down one side of the fruit, 
and in having a dense terminal thyrsus. There is a single 
species. 

1. Malosma laurina (Nutt.) Nutt, ex Engl, in DC., Monogr. 
Phaner. 4: 393. 1883, in syn. PL 25, fig. 1. 

Rhus laurina Nutt, ex Torr. & Cray, FI. N. Am. 1: 219. 

1838. 

TAthraea laurina Walp., Rep. Bot. Syst. 1: 551. 1842. 

Toxicodendron laurinum Kuntze, Rev. Gen. PL, pt. 1, p. 

154. 1891. 

Large, rounded, evergreen shrubs or trees, 2-4 m. taU, with 
aromatic odor; branches slender, glabrous, glaueescent, brown 
below, red at apex; loaves scattered, alternate, ovate or ellip¬ 
tical, rarely lanceolate or oblong, 4-9 cm. long, 2-4 cm. broad, 
coriaceous, smooth, reddish above, paler, greenish, and glau¬ 
eescent beneath, simple, entire and subrevolute-margined, 
retuse or obtuse, emarginate or mucr'onate, somewhat folded 
along the midrib, obtuse or truncate at base; petioles 1-4 cm. 
long; flowers polygamo-dioecious, in a dense, terminal, intri¬ 
cately branched thyrsus 4-10 cm. long; bracts spatulate; 
sepals 5, ovate-deltoid, strongly imbricated, glabrous, persis¬ 
tent ; petals 5, white, spreading, elliptical, glabrous; stamens 
with thickened filaments as long as the lanceolate-ovate an¬ 
thers ; pistil with three short, thickened, separate styles, ovary 
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1-eelled; di'upe about 1.5 uun. in diameter, glabrous, whitish, 
with a raised, often darkened line down one side, otherwise 
almost symmetrical. 

Distribution: southern Califoinia and northern Lower California (llg. 26). 

UNITED STATES: 

Oalipobnia: southern Califomia, 1876, Parry ^ Lemmon dS (F, M); Little 
Santa Anita Canyon, July 2, 1902, Ahrams 0639 (E, M); Santa Monica Forestry 
Station, July 31, 1897, Barber (M); Los Angeles, July 23, 1910, Blahe 439 (E); 
Sierra Madre, Sept. 8, 1935, Carter 955 (M); Santa Monica Mts., alt. 300 m., June 



Eig. 26. The geographic distribution of Malotma lauri/na (Nutt.) 

Nutt, ex Engler. 

1929, Clok&y ^ T&tnpUton 4588 (M ); Claremont, June 10, 1915, Davit/ (M); Santa 
Monica Mts., Sept. 16, 1880, BngeVmaim (M); Altadena, May 1902, Grant 1117 
(E); Topango Canyon, Santa Monica Mts., June 3,1916, BLiait (M); San Ecrnanilo 
plains, June 1887, Parish 1908 (E, M, ND); Santa Monica Canyon, Santa Monica, 
alt. 200 ft, March 16, 1912, Smith 4458 (E); San Demas Canyon, San Gabriel 
Mts., alt. 2150 ft., Nov. 29, 1933, Wheeler 8377 (ND) ; Santa oatalina islands:— 
May 1889, Brandegee (E); July 23, 1915, Drushel (M); Dec. 1900, Eby (M); 
Pebble Beach near fork of road, July 14, 1921, Knopf 164, and Camp Banning 
Canyon, Nov. 6, 1921, 503 (E); Avalon Yalley, June 6, 1920, Nuttall 309, and May 
16, 1930, 1157 (E); Aug. 17, 1916, Busby 401 (E); Avalon Canyon, May 24, 1912, 
Smith 5164, and May 26,1912, 4988 (E); Avalon, May 1896, Trasle (M);—Santa 
Ana Canyon, March 9, 1929, BlanhinsMp (M); Santa Maria, July 1894, Anderson 
(ND), San Diego Co., July 13 and Aug. 1, 1902, Brandegee 1643 (E, M), 
and San Diego, July 1906 (F); Point Loma, near San Diego, Nov. 6, 1880, 
Engehnam (M); La Jolla, Nov. 28,1919, Millapaugh 4460 (E) ; San Diego, 1875, 
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Falmer 48 (F, At) ; Coast Range, Rainbow Post Office, June 17, 1897, Parish 4482 
(M), FaU Brook, Nov. 6,1891 (F); Pueblo Lands, La Jolla, July 29, 1912, 

SJ27 (F, M); San Diego, July 24,1895, Snyder (F) ; Santa Barbara, Aug. 21, 1904, 
Jbrams 4154 (F, AI) j ATission Canyon, near Santa Barbara, Afay 16, 1908, 
Eastwood 130, and Sept. 12, 1908, 204 (F, AI); Santa Barbara, Aug. 1902, Elmer 
i015 (F, A£); Santa Barbara Co., 1865, Torrey 75 (AI). 

AIEXICO; 

Lower Califoenia; Sierra de San Francisquito, Oct. 18, 1890, Brandegee 112, 
El Rancho Viejo, April 30, 1889, and San JosS de Gracia, April 8, 1889, and San 
Enrique, April 1889 (Calif) j San Carlos River, Sept. 10, 1923, Eastwood 12416 
(CA) 5 Todos Santos, July 5, 1882, Fish (F); Rosalia Bay, (Oroutt) 122 (AI), and 
Tiajuana, June 30, 1884 (F); Cape Colnett, Alay 27, 1889, Fond (ND); on San 
Pedro Alartir, Aug. 1, 1903, Eohertson 46 (Calif); Ensenada, 1912, Smith 5319 
(F, AI) 5 San Antonio Canyon, Sept. 8,1930, Wiggins # Demaree 4760 (OA, F, ND); 
2 miles north of Rosarito Beach, Sept. 7, 1929, Wiggins Gillespie $874 (F, AI); 
OEDEOS island:— Alarch-Juno, 1896, Anthony (Calif), Aug. 7, 1896, 28 (Calif, F, 
A[), July-Oet. 1896, 122 (F); June 3, 1925, Mason 1981 (CA, F); Dec. 7, 1888, 
Pond (ND);— Guadalupe island: —June 1906, Brown (Calif), winter of 1892- 
1893, Franoeschi 9 (F, AI); coll, of 1898, Brent (Calif). 

Toxioodendeon [Toum.] Miller 

Toxicodendron Toum., Inst. Eei Herb., p. 610. 1700; Mill., 
Gard. Diet., ed. 8. 1768, excl. T. Gremttm, T. Arboreo & T. 
Arborescens; Medic., Phil. Bot. 1: 156. 1789; Moench, Metii., 
p. 73. 1794, as Toodcodendrum; Kuntze, Eev. Gen. PL, pt. 1, 
p. 153. 1891, in part; Greene, Lead. Bot. Obs. & Grit. 1: 115. 
1905; Abrams, Bull. N. T. Bot. Gard. 6: 401. 1910; Britton, N. 
Am. Trees, p. 401. 1908; Small, PI. Miami, p. 112. 1913; Britt 
& Brown, Ulustr. FI., ed. 2. 2: 483. 1913; Woot. & Standi., 
Contr. U. S. Nat. Herb. [Pi. N. Mex.] 19: 408. 1915; Abrams, 
PI. Los Angeles, p. 219. 1917; Eydb., FI. Eocky Mts. & Adj. 
Plains, p. 551. 1917; Key Eocky Mt. PL, p. 153. 1919; PL Eocky 
Mts. & Adj. Plains, ed. 2, p. 551. 1922; Tidestr., Contr. U. S. 
Nat. Herb. [PL Utah & Nev.] 25: 347. 1925; Schaffn., Manual 
Ohio, p. 348. 1928; Eydb., M. Prair. & Plains, p. 527. 1932; 
Small, Manual Southeast. PL, p. 809. 1933; Stem, & Myers, 
Okla. FI., p. 297. 1937. 

Philostemon Eaf., PI. Ludovie,, p. 107. 1817; Steud., Nom. 
Bot., ed. 2. 2: 320. 1841, as PhUosfemim. 

Pocophorum Necker, Illem. Bot. 2: 226. 1790. 

Bhm L., Sp. PL 1: 265. 1753, in part, as to species 4,6 & 7; 
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Gen. PI., ed. 5. p. 129. 1754, in i)art as to Toucodendt on Toura. 
in syn.; Willd., Sp. PI. 1: 1477. 1798, in part; DO., Cat. PI. 
Hort. Bot. Monsp., p. 55. 1813, in part; Prodr. 2: 67. 1825, sect. 
ScMAC in part; Hooker, FI. Bor.-Ain. 1: 126. 1830, sect. 
Sumac in part; G. Don, Gen. Hist. Diclil. PI. 2: 70. 1832, seel. 
Sumach in part; Endl., Gen. PI., p. 1131. 1840, sect. Sumac 
in part; Ench. Bot., p. 599. 1841, sect. Sumac in part; Walp., 
Eep. Bot. Syst. 1: 551. 1842, in part; Gray, Manual, p. 78. 
1846, sect. Sumac in part; Gen. PI. U. S. 2: 157. 1846, in part; 
Manual, ed. 2, p. 76. 1856, sect. Toxicodenduon ; Kocli, Don- 
drologie 1: 574, 580. 1869, sect. Sumach in part and sect. 
Toxicodendeon ; Engler, Bot. Jahrb. 1: 379. 1881, sect. Vbn- 
enatae; Engler in DC., Monogr. Phaner. 4: 376. 1883, sect. 
Venenatae excl. B. lautiiia; Dippel, Handb. Laubholzk. 2: 366. 
1892, in part; Engler in Engl. & Prantl, Nat. Pflanzenfam. S'*: 
168. 1892, sect. Venbnatae; Sargent, Sylva 3: 13. 1892, in 
part; Koehne, Deutsche Dendrol. 1: 360. 1893, sect. Toxico- 
dbndbon; Britt. & Brown, Blustr. FI. 2: 385. 1897, in part; 
Gray, Syn. FI. N. Am. 1: 382. 1897, sect. Rhus in part as to 
Toxicodendron; Biitton, Manual, p. 600. 1901, in part; Piper, 
Contr. IJ. S. Nat. Herb. [FI. Wash.] 11; 383. 1906, in part; 
Sohneid., Hlustr. Handb. Laubholzk. 2: 149. 1907, subgenus 
Toxicodendron; Robinson & Fernald, Gray’s New Manual, p. 
552. 1908, sect. Venenatae; Coult. & Nels., Now Man. Bot. 
Cent. Rocky Mts., p. 312. 1909, in part; Sarg., Manual, ed. 2, p. 
660. 1922, in part; Standi., Contr. IT. S. Nat. Herb. [Trees & 
Shrubs Mex.] 23: 665. 1923, in part; Jepson, Man. FI. PI. 
Calif., p. 607. 1925, in part; Rehder, Man. Cult. Trees & 
Shrubs, p. 538. 1927, in part; Munz, Man. S. Calif. Bot., p. 292. 
1935, in part; Jepson, FI. Calif. 2: 448. 1936, in part. 

Rhm-Toxicodendron Marsh., Arbust. Am., p. 130. 1785. 
Yernix Adanson, Fam. PI. 2: 342. 1763. 

Deciduous trees, shrubs, or woody vines with jioisonous ef¬ 
fluvium. Leaves alternate, ternate or imparipinnate, thin, gla¬ 
brous or sparingly pubescent. Flowers usually polygamo- 
dioecious in pendent, axillary, lateral panicles. Bracts of the 
inflorescence lanceolate, deciduous. Sepals 5, persistent. Pet- 
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als 5, ascending. Ovary 1-celled, sessile on the disk; style ter¬ 
minal, three-parted. Drapes large, whitish, about as broad as 
long, slightly compressed, glabrous or sparingly pubescent 
with simple hairs; mesocarp rich in was and copiously 
“fibrous”; epicarp at length falling away from the mesocarp. 

North and South America and Asia. 

Type species: Toxicodendron radicans (L.) Kuntze, Eev. 
G-en. PL, pt. 1, p. 153. 1891 (Rhus Toxicodendron L. Sp. PI. 1: 
266. 1753). 

The generic recognition of Toxicodendron as distinct from 
Rhus has long been a matter of controversy, and one which in 
the nature of such things can never be answered in an absolute 
manner. The non-glandular pubescence when present on the 
fruit-coat, the ceriferous mesocarp, the consistently poisonous 
effluvium, and the paniculate inflorescence in Toxicodendron, 
as contrasted with the glandular pubescence always present on 
the fruit-coat, the non-waxy mesocarp, the constantly innoc¬ 
uous effluvium, and the thyrsoidal inflorescence of Rhus, as 
well as many minor characters consistently different between 
these elements, are characters that seem to the author suffi¬ 
ciently well marked to separate the two as distinct genera. 

KEY TO THE SECTIONS 


Leaflets 3 , small shrubs or vines. Evtoxicodefidrou 

Leaflets 6-17; large shrubs or trees. Vemix 


Section Eutoxicodbnueon Schneid., Ulustr. Handb. Laub- 
holzk. 2: 149. 1907. 

Toxicodendron Koch, Dendrologie 1: 580. 1869, as section. 

Deciduous woody vines or small shrabs, with comparatively 
slender branches. Flowers usually polygamo-dioecious in 
small, pendent, lateral, axillaiy panicles. Leaves alternate, 
thin, trif oliolate. 

North America from Canada to southern Mexico, and in 
Japan and China. 

Eutoxioodendbon is pi’edominantly a North American 
group, being represented in Asia by a single species. The 
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species are usually quite variable, especially as regards fruit 
size, leaf margin, and habit. 

KEY TO THE SPEaES AND VAEIETIBS 

Seeds comparatively smooth; fruit usually distinctly papillose or pubescent; 

leaflets coarsely and irregularly lobate-denate.J. T, queroffolia 

Seeds mostly roughened; fruit mostly not pubescent; leaflets mostly entire but 
occasionally deeply and somewhat acutely lobate-denate, serrate-dentate, or 
erenate-dentate. 

Leaflets mostly obtuse or rounded at the apex, entire, crenate or bluntly 

lobed; Paciflc Coast species. S, T. diversUoha 

Leaflets acute or acuminate, sometimes abruptly acute, entire, serrate or 
deeply lobed; generally distributed in North America. 

Leaflets entire or irregularly few-toothed, mostly not deeply toothed or 
lobed. 

Fruit mostly glabrous. 

Seeds not constricted at the side... $, T, radicana 

Seeds constricted at the side. So. T. radioans var. divarioata 

Fruit densely pilose with simple hairs.56. T. radioans var. littordlis 

Leaflets regularly deeply serrate-toothed or lobed. 

Leaflets regularly and coarsely serrate-toothed or lobed, not tending to 

be trilobate. So. T. radioans var, verrucosa 

Leaflets deeply lobed, the terminal tending to be deeply trilobate. 

. . T* radioans var. exvnUa 

1. Toxicodendron qnercifolia (Michx.) Greeno, Leafl. Bot. 
Obs. & Grit. 1: 127. 1905; “Michx.” ex Dippel ox Durant & 
Jackson, Index Kew., suppl. 1, p. 433. 1901-1906. PI. 26, fig. 1. 
Toxicodendron Pubescens Mill,, Gard. Diet., ed. 8. 1768, 
in part. 

T. compactum Greene, Leafl. Bot. Obs. & Grit. 1: 126. 
1905. 

T. monticola Greene, ibid. 126. 

T. ToMcodendron Britt, in Britt. & Brown, Dlustr. FL, ed. 
2. 2; 484. 1913. 

Ehus Toxicodendron L., Sp. PI. 1: 266. 1753, in part. 

E. Toxicodendron var. guercifolAutn Michx., PI. Bor.-Am. 
1: 183. 1803; Engler in DC., Monogr. Phaner. 4: 395. 
1883, in part; Dippel, Handb. Laubholzk. 2: 376. 1892. 
E. quercifoUa Steud., Nom. Bot., ed. 1. p. 689. 1821. 

E. pubescens Engelm. ex Engler in DC., Monogr. Phaner. 
4: 394. 1883, in syn. 
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Small sluTibs, with slender, pubescent branches; leaflets 
three, at first densely pubescent above and below, later gla- 
brate especially above, ovate, regulaily lobate-dentate with 
3^7 rounded, blunt or rarely subacute lobes, apex rounded, 
subacute or rarely subacuminate, base obtuse or subcuneate, 
terminal leaflet 5-9 cm. long, 4—7 cm. broad, petiolule about 2 
cm. long, lateral leaflets somewhat smaller, inequilateral and 
often subentire on the upper margin and 3-7-lobed on the lower 



Fig. 27. Tho geo¬ 
graphic distribution 
of TossicodeTidron di- 
versiloba (Torr. & 
Gray) Greene. 



Fig. 28. The geographic distribution of 
ToxieodeTtdron queroifolia (Michx.) Greene. 


margin, petiolules about 5 mm. long; inflorescences lateral 
panicles, bracts lanceolate-deltoid, 0.6 mm. long, 0.3 mm. broad, 
glabrate, ciliate, deciduous; sepals deltoid-ovate, 1 mm. long, 
0.5 mm. broad, glabrate; petals oblanceolate, glabrous, 3 mm. 
long, 1 mm. broad; anthers lanceolate, 1.3 mm. long, 0.9 mm. 
broad, filaments 1 mm. long; fruit cream-colored, mostly pu¬ 
bescent ; seed about 3 mm. long, 4 mm. broad, 2.5 mm. thick. 

For this section of the genus, this is a species of remarkable 
uniformity as regards variation in leaf outline, pubescence, 
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fruit character, and habit. There is little evidoiieo of hybridi¬ 
zation between this species and Toxicodendron radicans unless 
it be with the varieties in Texas and Oklahoma. 

Distribution: Now Jersey to ‘Florida, west to Oklalionia and Texas (fig. 28). 

CTNITED STATES: 

New Jerset: ex Bernhardi Herh. (M), 

Makyland: Snow Hill, Sept. 13, 1902, Norton (M), 

District of Columbia: Georgetown, May 28, 1859, Schott (F); near Terra 
Cotta, May 10, 1911, Holm (M). 

Virginia: Ricbinond, May 13, 1894, ChmehiU (M). 

South Carolina: GraniteviUe, May 21, 1899, Bggert, and near King, May 24, 
1899 (M); near Williston, April 15,1932, Palmer 39870 (M). 

Georgia: near the line between Tennessee and Georgia, Lookout Mountain, May 
6 , 1906, ClwrclM (M); Lookout Mountain, July 1898, B\ith 356 (US typo of T. 
monticolCf M plioto.), 386 (ND). 

Florida; Levy Co,, June & July 1898, Hitchcock (F); Aspalaga, April 1898, 
ex Chapman Herb, (M); near Ocala, April 5, 1929, Palmer 35178 (M); Suwanee 
Co., June and July 1898, Hitchcock (P, M). 

Alabama: Blount Co., June 20, 1897, Bggert (M); St. Bernard, May 20, 1919, 
IVolf 78 (ND) j Etowah Co., June 30, 1897, Bggert (M); Auburn, April 17, 1897, 
Maa-le 4r Baker (M), and 1898, 517 (F). 

Louisiana: (Jhopin, April 23, 1915, Palmer 7336, and Chestnut, April 17, 1916, 
om (M). 

Tennessee; near Butledge, Sept. 30, 1906, Norton (ND); Lookout Mountain, 
June 28, 1897, Eggert (M); Lookout Mountain, near Chattanooga, May 17, 1911, 
Chnrchill, and May 18,1911 (M). 

Missouri; 1 mile west of Charleston, July 12, 1933, Palmer ^ Steyermark 41516 
(M); near Tecumseh, Oct. 9, 1927, Palmer 33035, ‘‘Bald Jesse,’' near Gainesville, 
Oct. 10, 1927, Palmer 33068 (M), and June 26,1928, 3m8 (F, M). 

Arkansas; Cove Creek, Faulkner Co., 1925, Dcmarce 70 (M); Fulton, May 21, 
1909, Bueh (M); West Mountain, Logan Co., April 24, 1924, Palmer 34530, and 
near Hazen, May 22,1924, 35053 (M); near ITazen, May 22, 1924, Wheeler 78, and 
85 (F). 

Oklahoma: McCurtain Co., June 16, 1930, JAttlo J- Olmsted 339 (Okla); 
Muskogee Co., June 19, 1927, Little 1744 (Okla); 3 mile southwest of Tocuinsch, 
July 21, 1937, Barkley ^ Osborn 1406 (ND). 

Texas: ex Herb, Berlandierianum Texano-Mcxioannm 6J5 (M); Bexar Co., 
April 8, 1935, Parks B59, B60, B61 (M); Bowie Co., Juno 13, 1898, Eggert (M) ; 
Dallas, May 1876, Beverchon, and Denison, April 22,1904 (M); near Conroe, April 
15, 1928, Palmer 33331 (M); Tarrant Co., June 20, 1928, Bnth 550 (F); Hunts¬ 
ville, May 26, 3917, Palmer 13049 (M); Hempstead, June 8, 1872, Hall 78 (F). 

2. Toxicodendron diversiloba (Ton*. & Gray) Greene, Lead. 
Bot. Obs. & Grit. 1: 119. 1905. 

Toxicodendron comarophyllwii Greene, ibid. 120. 

T. coriaceim Greene, ibid. 120. 
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T. dryophiVum Greene, ibid. 121. 

T. isophylhm Greene, ibid. 121. 

T. lobadioides Greene, ibid. 119. 

T. oxycatpum Greene, ibid. 121. 

T. vaccarum Greene, ibid. 122; McNair, Field Mus. Bot. 

Ser. 4: 59. 1925, as T. vadcarum, in syn. 

Rhus lobata Hook., FI. Bor.-Am. 1: 127. 1830, non Poir., 

Encyc. Meth. Suppl. 5 : 264. 1804. 

R. divetsihba Torr. & Gray, FI. N. Ani. 1: 218. 1838. 

R. diversUoba fonna ladkans McNair, Field Mns. Bot. 

Ser. 4: 61. 1923. 

R. diversUoba forma qninquifolia McNair, Bull. Torr. Bot. 

Club 63 : 473. 1936. 

R. varielobata Stcud., Norn. Bot., ed. 2. 2: 452. 1841. 

22. diversifolia Torr. & Gray ex Engler in DC., Monogr. 

Phaner. 4: 395. 1883, in syn. 

22. Toxicodendron subsp. diversUoba Engler in DC., ibid. 

Shrubs or vinos, with slender puberulent branches; leaflets 
3 or very rarely 5, ovate, entire, crenate-dentate, or bluntly 
lobed, glabrate on both surfaces, apex mostly obtuse or 
rounded, base rounded to subcuneate, terminal leaflet 2-6.5 cm. 
long, 1.5-4 cm. broad, with petiolules 5-15 mm. long, lateral 
leaflets mostly about equilateral, 2.5-6 cm. long, 1-5.5 cm. 
broad, shorl-petiolulate or sessile; inflorescences lateral pan¬ 
icles, bracts oblanceolate, 1 mm. long, 0.3 mm. broad, glabrate, 
ciliate, deciduous; sepals deltoid-ovate, 1 mm. long, 0.5 mm. 
broad, glabrate; petals oblanceolate, glabrous, 3 mm. long, 1 
mm. broad; anthers lanceolate, 1.1 mm. long, 0.6 mm. broad, 
filaments 1 mm. long; fruit whitish, mostly glabrous; seed 
about 3.5 mm. long, 5 mm. broad, 2.5 mm. thick. 

Characteristic of the section EuioxiooDEsruEOisr, this species 
is extremely variable. In habit it may be either a vine or a 
shrub. In outline its leaflets are predominantly ovate or ob- 
ovate and obtuse, but the margins vary from entire, crenate- 
dentate, to crenato-lobed. 

Distribution: Washington soutli to Lowei Oalifornia and Michoacan (jig. 27). 
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UNITED STATES; Pacific Coast, June and July 1880, Howell (P). 

Washington: near Kelso, July 19, 1930, Palmar J7961 (M) j Seattle, May 13, 

1911, Bardell (M); Columbia River, Klickitat Co., May 6 and July 1885, Suksdorf 
(F, US type of T. loladioides, M photo.). 

Oregon: ex ChieTcering Herb. (M); Willamette Slough, June 1877, Howell (M) j 
Willamette Hills, May 1892, Mulford (M); Hood River Co., May 15, 1924, Hender¬ 
son (M); Hood River, Aug. 1898, Savage, Cameron # Lenooker (F, M); 10 miles 
south of Kerby, June 7, 1928, Thompson i6B3 (M) \ Cobata Hook, banka of the 
Willamette, Salem, 1871, Hall 8S (P, M); Portland, May 1886, Drake ^ Dtokson. 
and April 1890 (P) ; Portland, 1909, Nievwlmd and 1910 (ND) ; Multnomah 
Co., May 24,1903, Sheldon U087 (P); Bridal Veil, Aug. 12,1910, Srrdth 3117 (P); 
Scroggins Creek, Washington Co., Juno 7, 1928, Thompson 4291 (M). 

California: Sierra Valley, 187?, Lemmon 79 (P); Berkeley, July 4, 1880. 
Bngelmann, Oct. 22, 1880, and Oct. 23, 1880 (M); near Berkeley, 1886, Oreene 
(ND); Amador Co., 1891, Hansen (ND), and New York Palls, Agricultural Sta¬ 
tion, alt 2000 ft., 1892 ,53 (M) ; near Chico, 1883, Avstin (ND), Little Chico Creek, 
April 1896, and 749 (M), Little Chico Cafion, May 1896 (ND type of T. dryophUum, 
M photo.); Table Mountain, 8 miles north of Oroville, June 6 , 1913, Heller 10787 
(P, M), cafion of Big Chico Creek, March 19,1914, 112J1 (P, M, ND), and Stilson 
Cafion, Chico, April 13, 1916, 12321 (P, M); Mount Konocti, April 26, 1923, and 
June 13, 1924, Blankinship (M ); Claremont, June 1912, Burnell (M); Claremont, 
April 15, 1916, Cox (M); near Los Angeles, May 1902, Ehy (M) j Mandeville 
Canyon, Santa Monica Mts., April 10, 1930, EpUng, and Arroyo Seco, near Pasa¬ 
dena, May 1925 (M) j Pasadena, May 2, 1882, Jones 3206 (M) 5 Rubio Canyon, 
Mount Lowe^ March 12, 1912, Smith 4396 (P, M), and Eagle Rock Valley, May 1, 

1912, 4904 (P) 5 Claremont, March 12, 1923, Whited 885 (ND) 5 Santa oatalina 
island; —^March 31, 1889, ex Eritdhey Herb. (M); Aug. 1, 1922, Knopf 485 (P) 5 
Bannings Harbor, Jan. 15, 1920, Millspaugh 4596, Avalon Canyon, Fob. 18, 1920, 
4716, and March 8 , 1920, 4734 (P type of B. divers%loba forma radicans); Swains 
Canyon, July 20, 1920, Nuttall 622, Pebble Beach Canyon, Sept, 7, 1920, 834 (P); 
Avalon Canyon, June 7,1912, Smith 5069 (P);—Madera Co., North Pork and vi¬ 
cinity, May 30-June 8 , 1903, Griffiths 4599 (M ); Sausalito, Aug. 12 , 1872, Bedfield 
45 (M); near Mendoeifio, alt. 500 ft.. May 1898, Brown 780 (M); June 1898, 750 
(P); Tassajara Hot Springs, June 1901, Elmer 3178 (M); Monterey, July 8 , 1880, 
Engelmann (M) ; Carmel Highlands, June 5, 1925, Epling 8306 (M); Salinas Val¬ 
ley, July 1880, Vasey 86 (P) •, near Oalistoga, Juno 15, 1894, Greene (ND), Ne¬ 
vada Co., alt. 5000 ft. (ND) 5 Placer Co., Aug.-Oct. 1892, Carpenter (ND); near 
San Jacinto, alt. 600 m., March 9,1898, Leiberg 3117 (US type of T. isophyllvm, M 
photo.); Tighe's, near San Diego, 1875, Palmer 45 (P), and July 6,1875 (M, cotype 
of T. eomarophyllum) ; Santa Barbara, May 1902, Elmer 3940 (P, M); near Stan¬ 
ford University, Palo Alto, April 17, 1902, Baker 547 (M, ND); Black Mountain, 
May 1903, Elmer 4785 (M); foothills of Los Gatos, April 20, 1904, Heller 7327 
(P, M); Saratoga Springs, May 11,1888, Leeds (P), Los Gatos, April 12, 1889, and 
near San Jos 6 , April 23, 1891 (P); Stanford University, Palo Alto, April 6 , 1906, 
MoMurphy 56 (M ); Santa Cruz, 1884, Ball (US type of T, oxycarpum, M photo.); 
Cow Creek Mountains, May 23, 1894, Baker 4r Nutting (ND type of T, vaooarum^ 
M photo., ND not cotype); Klamath River, 6 miles below Hombrook, Aug. 6,1922, 
Abrams 9900 (M) j Marysville Buttes, alt. 400 ft., April 18,1917, Ferris 651 (M). 
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MEXICO: 

Lower California: Box Cafion, 36 km. north of Ensefiada, Sept. 11, 1929, Wtg- 
gma rf* GUlespie 8997 (P, M). 

Michoacan: La Maria, Marelia, June 1909, Ars^m 10 (F). 

Sonora: Ouiroeoba, Eio Fuerte, June 15, 1936, Gentry SJS46 (F). 

3. Toxicodendron radicans (L.) Ktmtze, Rev. Gten. PI., pt. 1, 
p.l53. 1891. PL 26, fig. 2. 

Toxicodendron radicans var. normals Kuntze, ihid., p. 154. 
T. radicans var. microcar pa Farwell, Am. Midi. Nat. 12: 
125. 1930. 

T. radicans var. voluhile Farwell, ibid. 

T. Gldbrum Mill., Gard. Diet., ed. 8. 1768. 

T. Pubescens Mill., ibid., in part. 

T. Serratum MUl., ibid. 

T. Volubile Mill., ibid. 

T. Vulgare MUL, ibid. 

T. magnum Bertram ex Steud., Norn. Bot., ed. 2. 2: 694. 
1841. 

T. triphyllum Mill, ex Kuntze, Rev. Gen. PL, pt. 1, p. 153. 
1891. 

T. arizonicum Greene, Leafi. Bot. Obs. & Grit. 1: 123. 1905. 
T. Blodgettii Greene, ibid. 126. 

T. goniocarpum Greene, ibid. 125. 

T. hesperium Greene, ibid. 118. 

T. laetevirens Greene, ibid. 123. 

T. longipes Greene, ibid. 118. 

T. macrocarpum Greene, ibid. 117. 

T. Negundo Greene, ibid. 117. 

T. phaseoloides Greene, ibid. 123. 

T. pumilum Greene, ibid. 124. 

T. pv/nctatum Greene, ibid. 125. 

T. Bydbergii Greene, ibid. 117. 

T. rufescens Greene, ibid. 2: 46. 1910. 

T. desertorvm Lunell, Am. Midi. Nat. 2: 185. 1912. 

T. fothergUloides Lunell, ibid. 186. 

Philostemon radicals Raf., FI. Ludovic., p. 107. 1817. 
Rhus radicems L., Sp. PL 1: 266. 1753. 
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R. radicans var. microcarpa DC., Prodr. 2: 69. 1825. 

R. radicavs var. voluhilis DC., ibid. 

R. radicam var. vulgaris DC., ibid. 

R. Toxicodeudrmn L., Sp. PI. 1: 266. 1753, in part; Torr. 

& Gray, FI. N. Am. 1: 218. 1838, as R. Toxicodendron. 

R. Toxicodendron var. microcarpon Michx., FI. Bor.-Am. 
1: 183. 1803. 

R. Toxicodendronv&r. vulgare Michx., ibid. 

R. Toxicodendron var. vulgaris forma radicaus Engler in 
DC., Monogr. Phaner. 4: 394. 1883. 

R. Toxicodendron var. vulgaris forma voluhilis Engler, 
ibid. 

R. Toxicodendronv&v. radicans Dippel, Handb. Laubholzk. 
2: 376. 1892. 

R. Toxicodendron v&T. Rydbergii Garrett, Spring FI. "Wa¬ 
satch Eeg., ed. 3, p. 69. 1917. 

R. Toxicodendron torms. radicans McNair, Field Mus. Bot. 
Ser. 4: 68. 1925. 

R. hwnilis Salisb., Prodr. 170. 1796, as Rhus Ilumile. 

R. scandens Salisb., ibid., as R. Scandens. 

R. toxicarium Salisb., ibid., as R. Toxicarium. 

R. microcarpa Steud., Nom. Bot., od. 1, p. 689. 1821. 

R. bahamensis G. Don, Gen. Hist. Diehl. PI. 2: 72. 1832. 

R. acutiloba Tnrez., Bull. Soc*. Nat. Mosoou 36: 612. 1863. 
R. toxicodendra St. Lag., Ann. Soc. Bot. Lyon 7: 133. 
1880. 

R. tridentatum Sess^ & Moc., PI. Nov. Hisp., p. 47. 1887, 
f non Thnnb. ex Linn, f., Suppl., p. 184. 1781, nec Sond. 
ex Harv. & Sond., FI. Cap. 1: 511. 1859, nec Willd. ex 
Engler in DC., Monogr. Phaner. 4: 438. 1883. 

R. Uillosum Sess6 & Moc., PI. Nov. Hisp., p. 47. 1887, non 
R. villosa Linn, f., Snppl., i). 183. 1781, nec Hochst. ex A. 
Eieh., Tent. FI. Abyss. 1: 145. 1847, nec E. Moy. ex Eng¬ 
ler in DC., Monogr. Phaner. 4: 427. 1883, nec Engler, 
Bot. Jahrb. 24: 501. 1898. 

R. Blodgettii Kearney, Bull. Torr. Bot. Club 21: 486. 
1894. 
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B. pubescens Farwell, Anu. Kept. Comm. Parks Detroit 
11: 73. 1900. 

R. Rydberg a Small ex Eydb., Mem. K. Y. Bot. Card. 1: 
268. 1900. 

R, fioridam Mearns, Proc. Biol. Soc. Wasli. 15: 148. 1902. 

Rhtis-Toxicodendron radicaus Marsh., Arbust. Am ., p. 
131. 1785. 

R.-T. toxicodendrum Marsh., ibid. 

Shrubs or vines, with slender, glabrate to densely puberalent 
branches; leaflets 3, or very i-arely 5, ovate, entire or irregu¬ 
larly serrate or dentate, acute to acuminate at apex, rounded 
to subcuneate at base, glabrate above, glabrate or pubescent 
below, terminal leaflet 3-20 cm. long, 1.3-13 cm. broad, with 
petiolules 1-4.5 cm. long, lateral leaflets mostly inequilateral, 
3-17 cm. long, 1.3-10 cm. broad, petiolules 1-5 mm. long; in¬ 
florescences lateral panicles, bracts deltoid, 0.9 mm. long, 0.6 
mm. broad, glabrate, ciliate, deciduous; sepals deltoid-ovate, 
1 mm. long, 0.8 mm. broad, glabrate; petals oblanceolate, gla¬ 
brous, 3 mm. long, 1 mm. broad; anthei*s lanceolate, 1 mm. 
long, 0.6 mm. broad, filaments 1.5 mm. long; fruit whitish, 
mostly glabrous; seed about 3 mm. long, 4 mm. broad, 2 mm. 
thick. 

This is a most inconstant species, exhibiting considerable 
variation in size of fruit, leaf outline, and size of inflorescence. 
The leaflets are characteristically ovate and acute, but the mar¬ 
gins vary from entire, through serrate, to deeply dentate. 
These variations may occur on a single plant or the leaves of an 
entire plant may be very similar. Likewise the plants are 
either shrubs or vines, or a portion of a shrubby plant may rub 
against a support and then become scandent. In the western 
portion of the range the leaf is rather uniformly broadly ovate 
and serrate, and the plant is more uniformly a small shrub 
than in the eastern portion of the range. In the southern part 
of the range the leaflets tend to become narrowly ovate or even 
lanceolate. The general diversity of the species has been 
well summarized by McNair, loc. cit., p. 68. It is probable 
that there is occasional hybridization between the species and 
the varieties. 
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Djfllnbntion. Nova feeotia to Flonda, west to Biitish Columbia and Arizona, 
Nuevo Leon and Ronoia to Oa\aca, IJermudi ind the Baliama«i (fig. 29) 

CANADA 

Nova Sooiia near Godfrey Lake, "V iimouth Co, Aug 12,1921, Ffmdld # Lomcf 
J4097 (M). 

Quebec; Longueil, June 1908, Victoun (ND) 

Ontario: Stokes Bay, Biuce roninbula, Aug 29, 1934, K)othov 9t0^ (M) 
Saskatchlwan Moose Jaw, June 20, 1896, Maco<m 1S442 (ND). 

Alberta• Spimg Coulee, nen Boscdilo, alt. 2200-2600 ft,, Aug 20, 1916 
Moodie U15 (NY) 



Pig. 29. The geogiaphic distiibution of Toaioodi ndron radwam (L.) 
Kun^e, and its varieties. 


British Columbu. Spence Bridge, Ma,y 26, 1889, Mcuom (M) ; Hope, Vie 
toiia, Aug. 1910, Nfwoombe S48 (P); Eadium Hot Spiing, June 30, 1927, Bemsom^ 
and Pairmont Hot Spiings, June 31, 1927 (NY) 

UNITED STATES: 1848, Fremont’s M Fxped. (NY). 

Maine; Wmthrop, 1862, Btwrtfvant (M); Biistol, July 28, 1898, Chamberlmi 
(ND); White Island, off Boothbay, July 6, 1903, Churchill (M). 

Vermont ; Barnet, June 20, 1884, Blmohard, and Aug. 20, 1886 (M); Wil 
loughby Lake, June 6, 1896, Ch/urdhill (M); Quoohee Gulf, July 4, 1910, Britton 
(NY). 

Massachusetts: Hyanmsport, July 4, 1896, Chwrchill (M), Hoosac Valley, 
Lanesboro, Aug. 17,1916, and Aug. 19,1916 (M); Salters Point, Daitmouth, July 
9, 1923, KnovMon (M); Nonquitt, June 21, 1888, Btuitevani, also May 22, 1889, 
Jtme 4, 1889, June 5, 1889, and June 21, 1889 (M); Nonamesset Island, Elizabeth 
Islands, June 23, 1928, Fogg $845 (M); Bradfoid, June 17, 1914, ChurchiM (M), 
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"West Holyoke, June 22, 1925, Seymour i90 (M) ; by Merrimac Eiver, Lowell, June 
14, 1927, Beattie (Okla); Lexington, May 30, 1896, Churchill, and Eeservation, 
West Quincy, Sept. 2, 1895 (M); Norwell, June 26, 1910, Knowlton (M); Dot- 
chester, July 16, 1882, Churehill, and Sept. 27, 1885 (M); Middletown, June 13, 
1^Z6, BueMey (M). 

OoNNEOTictrr: Thompson, June 10, 1922, Churchill 4r Lane (M). 

New Toek: Henderson, Aug. 1896, Tidestrom (NY); Pall Creek, Ithaca, June 
19, 1878, Trelea&e (M); Lansing, Sept. 14,1919, Wiegand lUOt (M), 

New Jersey: north shore of Noaeochaque Lake, Pleasant Mills, May 25, 1933, 
Hermann 4S07 (M); south shoie of Crystal Lake on Main Branch of Newton 
Creek, Westmont, June 6, 1926, Adams 936 (M); Somerset Co., Berry (M). 

Pennsylvania: Squaw Eun near Pittsburgh, June 21, 1885, Shafer (ND); 
Mercersburg, June 1850, Barter (M); Mountrille, Aug. 1896, Bhy (M); near Phila¬ 
delphia, June 10, 1873, Bedfield 1167 (M); Philadelphia, Tng (M). 

Mabylanx); south of Annapolis, Aug, 18,1913, Tidesirom 6639 (M). 

District op Coltobia: Daleearlia Eeservoir, May 23, 1905, Bavnter 1B91 (M); 
vicinity of Washington, Oct. 8, 1897, Steele (M). 

Virginia: near Luray, Aug. 29, 3901, Steele 167 (M); immediate vicinity of 
Colonial Beach, Aug. 2-3, 1912, Tidestrom 4* Bartlett 6971 (M). 

North Carolina : Tryon, May 18-20,1899, Churchill (M). 

South Carolina: near Graniteville, May 21, 1899, Eggert (M); Anderson; 
Baldwin woods. May 8, 1912, Davis 8168, and Wliitner Park, July 7, 1921, 1710 
(M) ; near Denmark, April 15, 1932, Balmer 39863 (M); Clemson College, May 17, 
19Z6, House 8163 (M). 

Georgia: between Gray and Macon, June 1, 1928, CSHespie 4889^ and Dougherty 
Co., May 1, 1928, 4947 (ND); near the line between Tennessee and Georgia, Look¬ 
out Mountain, May 6, 1906, Churchill (M). 

Ploriba: Indian Eiver, east Plorida, 1874, Balmer 96 (M); Samrman (M); 
Gainesville, May 1925, O^Neill (M); near Jacksonville, March 28,1894, Curtiss 4646 
(M) ; Tampa Bay, May 12, 1898, Bolfs (M); Alva, July-Aug. 1900, Hitchcock (M, 
cotype of P, floi'idana); near Ocala, April 6, 1931, Balmer 38i00 (M); Pine Key, 
Blodgett (NY, probably type of P. BlodgettiU M photo.). 

Mississippi: 1858, Cyard (M). 

Louisiana; Natchitoches, April 23,1915, Balmer 7363 (M); New Orleans, April 
16, 1846, Bendlor (M); in the vicinity of Alexandria, May 22,1899, Ball 489 (M); 
north of Lake Mauropas, March 26, 1937, Seibert 708, 70S, and 721 (M); near St. 
Martinsville, April 13, 1893, Langlois (ND). 

Ohio: Oxford, June 20, 1910, Overholfs (M); Cedar Point, Sandusky, July 17, 
1906, Jennings (ND); John Bryan State Park, Yellow Springs, July 11, 1986, 
Demaree 11466 (M). 

West Virginia; near Bucklin, June 1, 1895, Bollock (M). 

Miohigan: Grand Beach, Sept. 3, 1917, Nieuwland (ND); south shore of Doug¬ 
las Lake, July 10,1912, Harper (NY); Agricultural College, East Lansing, June 9, 
1896, Skeels (M); Boss, July 10, 1889, Sones (M); Eochester, Sept. 18, 1907, 
Farwell 1492a (Parwell); Ann Arbor, Britchey 26 (M); Belle Isle, Oct. 19, 1894, 
& spring 1895, Harwell 1492 (Parwell type of P. pubeseens). 

INBIANA! northern Indiana, Aug, 20, 1917, Nieuwland (ND); Michigan City, 
June 18, 1911, Beam 8854 (Deam), and Lake Maxinkuckee, Oct. 8, 1906 (ND); 
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LaJte Maxinkuokoe, Sept. 15, 1906, Clark (ND) ; OtwoH, June 5, 19;U, Beam 55000, 
and Chesterton, Aug. 22, 1915, 18007 (Beam); Notie Dame, June 6, 1911, Nimu- 
land (M), 2656, 3269, and Aug. 20,1917 (ND); Ciossplains, June 19, 1915, Beam 
16183, and Wells Co., Juno 22,1807 (Doam), Jind Juno 7,1903 (M). 

Kentucky: <*o 11. of 1812, Bhori (M). 

Tennessee: near Sheiwood, June 7, 1S97, TUqgirt (M); Dolnar, May 14, 1920, 
Palmer 17499 (M). 

Wisconsin: Cobblestone Bcaoh, Ganett Bay, June 14, 1933, Fa^sett 16238 (M); 
near Ellison Bay, Sept. 14, 1925, Palmer 3877J (M); Milwaukee, Lapham (M); 
Baraboo* Eiver, near Abloman, June 6, 1925, Palmer 27657 (M). 

Illinois: Mississippi bottoms in Illinois, May 26, 1875, 'Eggirt (ND); Stony 
Island, July 21, 1914, Bmiih 6033 (M); Tunnel Hill, May 17, 1919, Palmer 15168 
(M); Illinois State Park, Starved Rock, June-Sopt. 1921, Thoiif 36i (M) ; Peoria, 
June 10,1912, Chvrohill (M ); Mounds, May 7,1919, Palmer 15072 (M); Red Bud, 
June 3, 1888, Pommel (M ); near Galiokia, Juno 1, 1874, Eggcrt (M); opposite St. 
Louis, Aug. 1863, Engelmann (M )) near Pittsburg, Aug. 29, 1801, Douglass (M). 

Minnesota: Schoolcraft Island, July 30, 1929, Qratit 3976 (M); Ingersaud, 
Sand Lake, Sept. 12, 1925, Johnson 1891, and Parley’s, Aug. 7, 1926, 3122 (M). 

Iowa: Decatur Co., June 12, 1901, Anderson, and June 15, 1901 (M); Ames, 
Sept. 1909, Ccmphell 57, and no date, Eiteheoolc (M). 

Missouei: along Chariton River, near Novingcr, June 16, 1924, Palmer 25504 
(M), near Watson, Sept. 3,1920, 18913, near Cole Camp, May 10,1926, 30035, Van 
Buren, July 6,1914, 6207, and Missouri Rivei near Forest City, June 12,1924, 25401 
(M); woods, Sibley, June 28, 1907, Bush 4805, and Independence, May 31, 1921, 
9865, Swope Park, Kansas Chty, June 12, 1923, 10103, Courtney, Juno 17, 1932, 
12469,12469B, 12470, 12471, 12473 (M), June 8, 1934 (M, ND), 13892 (M), and 
13744 (ND); Webb City, May 10 1901, Palmer 52, Larussel, Oct. 2,1908, 1517, also 
Jasper, May 6,1909, 1903, Webb City, June 4,1909, 3135, Prosperity, Sept. 17, 1913, 
4351, and Turkey Greek near Joplin, June 18, 1923, 33361 (M); Kimmswick, July 
7, 1885, Wislisenus 58 (M); near Columbus, June 21, 1930, Palmer 36615 (M); 
Rivorview Park, Hannibal, Aug. 25,1923, Bavts (M); Noitb Pork of White River, 
near Tecumseh, Oct. 7, 1927, Palmer 31911, and near Pontiac, Juno 27,1928, 34792 
(M); Jerome, May 25, 1914, Kellogg 310 (M); Boar Oicok, Oct. 10, 1922, Dam 
(M) ; opposite Alton, St. Charles Co., Oct. 8,1891, Beng (M) ; St. Louis Co., May 21, 
1914, Bmig 287 (M); CarsonvUle, May 25, 1886, ex Fntchey Herb. 228 (M); AT 
lenton, Letterman, and July 10,1884, 1894, June 1900, and May 20, 1912 (M); Old 
Orchard, Oct. 1886, Pommel (M); Kirkwood, July 18, 1926, Woodson (M); Mon- 
tier, May 15, 1894, Bush Hi, Swan, May 20, 1907, 4594 (M); Branson, Oct. 23, 
inz, Palmer 4714 (M). 

Arkansas; Twin Mountain, Benton Co., Oct. 15, 1928, Dcimret 4579 (F, M); 
near Hot Springs, June 5, 1923, Palmer 23098 (M); Pulton, April 30, 1905, Bush 
3508, and April 28, 1914, Palmer 5146 (M); base of Magazine Mountain, Logan 
Co., May 10, 1924, Palmer 24810 (M)j Caddo Greek Bottoms, Noiman, Oct. 8, 
1932, Demaree 9563 (M); near Nogo, Sept 23, 1932, MerrUl 52 (M ); Arkansas 
River bottoms below Natural Stops, Oct. 12,1981, Benwree 8569 (M). 

North Dakota: Port Totten, July 2, 1912, Bergmam 1895, and May 28, 1912, 
Rolm (M); Butte, June 16, 1907, Lmell, also Minnewauken, June 26, 1907 (NT), 
Pleasant Lake, Aug. 14, 1911, and June 11, 3912 (Beam), Sand Hills, July 13, 
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1899, 705 (Minn typf of T, dc^ertoru 7 /i, photo.); Wade, June 25, 1907, BeV UfJ 
(Okla); DeviPs Lake, June 29, 1902, Liinell 70S (Minn typo of T, fothergilloidcs, 
M photo.), July 1, 190o, 706 (Minn, M photo.), and June 26, 1913 (M) j n«n 
Devils Lake, July 4, 1930, Palmer 36868 (M). 

SoiTTH Dakota: Warren’s Woods, June 14, 1902, Johnson (M) j Hermosa, alt. 
3500 ft., June 26, 1892, Pydhcrg 59£ (NY); Deadwood, July 16, 1913, Carr 85 
(M, NY); near Piedmont, June 8, 1929, Palmer 37020 (M); Black Hills, Pratt 36 
(NY); Bad Lands, near Wall, June 15, 1929, Palmer 37S6i (M, NY); Eockerville, 
Black Hills, June 1909, White (M); White Liver valley, Aug. 8, 3911, Vishcr 2184 
(NY). 

Nbbeaska; Port Clark, July 1853-1854, Eayden (M); Republican Valley, May 
20, 1894, Layhourne 47 (M); banks of Platte River opposite Columbus, June 5, 
1929, Palmer 36060 (M, NY); Newcastle, Jime 23, 1893, Clements (NY); Minden, 
Sept. 1913, Eapeman (M); Kearney Co., Jime 13, 1891, Bydherg 41 (NY ); Mon¬ 
roe Canyon, Sept. 4,1901, BaTcer (M). 

Kansas: Syracuse, July 11, 1893, Thompson 102 (M, NY, cotypes of T, macro- 
carpum); St. George, May 28, 3890, Kellerman (M); Manhattan, 1883, Bossier 
(ND); Riley Co., Aug. 6, 1892, Norton (ND), Sept. 28, 1895, 73 (M, cotype of 
T, Negundo), and 1896, 73a (M). 

Oklahoma: near Knowles, May 19, 1913, Steve tis 516 (M); ten miles west of 
Norman, May 10, 1928, BarJeley (Okla), by the Canadian River, 3 miles south of 
Norman, Aug. 14, 1934 (M) j east of Lexington, May 10, 1930, Gowam 74 (Okla); 
vicinity of Fort Sill, May 20, 1916, Clemens 11676 (M); Cache Creek bank, July 
14, 1934, Pottz (M); Sapulpa, July 22, 1894, Bush 67 (M); six miles north of 
Reed, June 8, 1931, BM 158 (Okla) j Tishomingo, Sept. 7, 1914, Pal^ner €itS 
(M)j north of Red Oak, June 13, 1930, ClarTj 2856 (Okla); near Boss, May 22, 
1916, Eoughton 3718 (M); McCurtain Co., June 5, 1930, Little Ohnstead 1550. 
also Highway 21, N. Hairpin Bend, June 7,1930, 113, and July 13,1930, 566 (Okla); 
Commerce, Aug. 3, 1923, Bush 10142 (M); ten miles south of Stillwater, July 
34, 1927, Strait Oil 162 (M); Hartshorne, Aug. 9, 1930, Claris (Okla); Tecumseh, 
June 22, 1932, Isaaeson 4' BarMey (Okla); Clayton, June 10, 3893, Waugh 124 
(M). 

Texas: Berlaruiier 2475 (M); Hortons, Aug. 6, Jtivcrchon (M); Gamble’b 
Ranch, June 5, 1918, Palmer 13928 (M); Leon Springs, May 29, 1911, Clemens 
830 (M); Bexar Co., April 8, 1935, Parhs B50, B51, B52, B53, B5i, B53, BS6. 
B57, B58, B63, B6i, B65, B66, B67, B68 (M); near Blanco, May 11, Palmer 
33893 (M); Columbia, April 14, 1899, Bush 142 (M); Columbia, March 25, 
1914, Palmer 5024 (M); Comal Co., 1842, lAndheimer, Aug. 1846, 247, also neiu 
New Braunfels, Sept. 3846, 246, and 1847, 346 (M); West DaUas, June 23, 1899, Bg- 
gert (M); Dallas Co., May 1876, Beverchon 188 (M); Gillespie Co., ex Jermy 
Eerh. (M); near Houston, April 22, 1899, Eggert (M); Houston, April 1842, 
Lmdhemer (M); Navidad River, Ganado, March 20, 1916, Palmer 0233 (M); 
Little Aguja Canyon, Davis Mts., June 12, 1928, Palmer 34521 (M, NY); near 
Lubbock, 1930, Bemaree 7629 (M); D’Hanis, Oct. 19, 1916, Palmer 11089, and 
San Angelo, Oct. 25, 1916, 11137 (M); Tom Green Co., 1879, Tweedy (NY); 
Leona River, near Xlvalde, April 30, 1928, Palmer 33638 (M). 

Montana: Great Falls, Aug, 5, 1885, Williams 291 (NY type of R. Eyd- 
hergii, M photo.); Bigfork, July 21, 1908, Butler 3062 (NY) j near Bozeman, 
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alt. 5000 ft., Aug. J4, 3905, BlanMnship 106 (M); Helena, Jrtdrrsoji (NY); in 
the vicinity of Helena, June 3,1891, Kclsca (NY); along the upper MadiRon Bivei, 
Madison Co., June 17, 1937, Lens (M, ND). 

Wyoming: Fioossooul Hills, July 11, 1898, Ndson i8J7 (M, NY); Pole Creek 
i*anyons, Albiiny Co., June 2, 1894, Nihon 154 (NT)); Wind Eiver Bange, Fre¬ 
mont Co., alt. 6000 ft., Aug. 20, 1905, Johnson (NY); Hartville, July 16, 1894, 
Nelson 557 (ND); Big Horn, alt. 5000 ft., Juno 28, 1899, Tweedy $J89 (NY); 
Evanston, alt. 6800-6900 ft., Aug. 2, 1902, Tammel ^ Blaolcwood 8630 (M). 

COLOEADO: near Boulder, elcv. 5000-6000 ft., July 1902, Tweedy 4946 (NY); 
Poit Collins, alt. 6000 ft., June 23, 1893, Crandall (NY), and Divon Canyon, Las 
Animas Co., June 25, 1897 (NY); Norwood Hill, San Miguel Co., Aug. 18, 19J2, 
Walker 498 (NY). 

New Mexico: 1847, Fendlcr 08 (M) ; Capelin Canyon, Sandia Mts., alt. 8100 ft., 
June-July 1914, Ellis 245 (M, NY); Santa Pe Canyon, Oct. 3, 3913, Eose, Fitch 
4* Parkhurst 17748 (NY); on oi near the west fork of the Gila River, in the 
Mogollon Mts., alt. 7500 ft., Aug. 2, 1903, Mftoalfc 339 (M, ND, NY); Saludo 
Canyon, July 27, 1900, Earle 485 (M, NY); Mora Ocate Creek, Juno 22, 1846, 
Wisliaems 502 (M); Winsor^s Ranch, Pecos National Forest, alt. 8400 ft., June 
29, 1908, Standley 4011 (M, NY); Las Yegas, 6400 ft., June 6, 1902, Tuttle 
(NY); Kingston, alt. 6600 ft., July 9, 1904, Metcalfe 1088 (M, NY, cotypes of 
T, pwnatatvm), 

Arizona: Ghiricahua Mts., Chaperon Can3"on above road crossing, Oct. 7, 1906, 
Blrnier 102, and alt. 7600-8000 ft,, July 1, 1907, UB3 (ND), alt. 7500 ft., July 1, 
3907, 1825 (M), Big Emigrant Canyon, alt. 4600 ft., Nov. 6, 1906, W2a (ND); 
Huachuca Mts., June 29-July 5, 1903, Griffiths 4846 (M); Fort Huachuca, April 
26-May 21, 1890, Palmer 453a (US type of T, ariconicum) ; west fork. Oak Creek 
Canyon, south of Flagstaff, alt. 6200-5500 ft., June 13, 1927, Goddard 569 (M); 
■vicinity of Flagstaff, alt. 7000 ft., Juno 2, 1898, UaoBougal 28 (NY, US type of 
T. pumikm, M photo.); Gila Co., Aug. 17, 1935, Little 4007 (ND); Fort Lowell, 
Oct 1880, Lemmon (M); Santa Catalina Mts., May 6, 1894, Tourney (US type of 
T, laetevirens); Nogales, 1892, ex Brandegee Eerb, (Calif); Nogales, 1908, 
Bose 1194$ (US); Rio Yerde, Fort Whipple, Aug. 28, 1866, Cones Palmer 465 
(M). 

Idaho: BonnerFerry, Aug. 30, 1926, Eplmg L0465 (M); east side of Lake 
Pend d’OreiUe, Hope, Aug. 25, 1892, Sandberg, MaoBougal Eeller 963 (NY). 

Utah: City Creek Canyon, near Salt Lake City, July 25, 1930, Palmer 3803J 
(M); south of Glenwood, alt. 6300 ft, June 12, 1875, Ward 213 (US type of T. 
longipes, M photo.); Springdale, alt 4000 ft., May 14, 1894, Jones 5249 (M). 

Washington; colL of 1889, Fasey 2X2 (US); Wenatchee, Aug. 6, 1896, Whited 
nt (US typo of T, hesperium, M photo.); Dry Falls, Coulee City, Juno 22, 3935, 
Thompson 9115 (M, ND); Spokane Co., Sept. 9, 1902, Kreager 6S8 (NY, US); 
Spokane, July 1898, Savage, Cameron d' Lenooker (M); near International 
Boundary, between Kettle and Columbia Rivers, June 6, 1002, Maooun 68750 (ND, 
NY); Waitsburg, May 31, 1897, Somer 129 (US); Wawawai, May 1897, Elmer 
778 (M, NY, US). 

Oregon: 1897, Sheldon 8280 (US); Deschutes River, Creek Co., May 8, 1885, 
Eowell (US); bank of Deschutes River, Redmond, Aug. 17, 1919 and July 4, 
1920, Whited 122 (ND); near Hood River, Oct. 1, 1923, Eenderson (M). 
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MEXICO: Fortin, March 1883, Eerier 397 (F); eoU. of 1787-1804, SessS, 
Mooino, CastHfo 4r Maldonado 856, 930, 1S8S, and 1445 (F, Madrid); Sierra del 
■Pajarito, June 27-28, 1855, Schott (F). 

Chihuaiixta: San Diego, alt. 6000 ft., March 28, 1891, Eartman S89 (CaJif, F); 
Cajon Creek, near United States boundary line, July 2, 1892, Kearns S94 (M). 
Dukango: Durango, April-Nov. 1896, Palmer 106, in part (F). 

Jalisco: Sierra de Nayarit, Territoire Huicbol, Piquet (NY). 

Mexico: Mount Txtaccihuatl, alt. 7000-8000 ft., 1903, Purpus 269 (Calif, M). 
MichoacXn: vicinity of Morelia: Eincdn, April 11, 1909, ArsdTie SOU, also Loma 
Santa Maria, alt. 1950 m,, April 18, 1909, SS09, and June 14, 1909, 276S (M), also 
San Augustin, Sept. 7,1910 (F); near Uruapan, Jan. 22, 1926, Woronow f769 (F). 
Nuevo Leon: Hacienda Pablillo, Galeana, Aug. 27, 1936, Taylor (F). 

Oaxaca: June 22, 1909, Concatti 2409 (F). 

San Luis Potosi: colL of 1878, Parry 4' Palmer 124 (M). 

SoNOEA: Tunicachi, alt. 5600 ft., Dec. 7, 1890, Eartman 102 (US type of T, 
phaseoloides, M photo.) ; El Alamo, near Magdalena, May 20, 1925, Kemedy 7106 
(CA, Calif). 

Tamaulipas: vicinity of Victoiia, Feb. 1-April 9, 1907, Palmer 138, and 166 
(Calif, F, M), also 228 (F, M). 

WEST INDIES: 

Bermuda Islands: Paget Marsh, Bermuda, Aug. 31-Sept 20, 1905, Brown 4“ 
Britton 214 (F, G, US). 

Pattama Islands: Staniard Creek, Andros Island, Feb. 1-3, 1910, Small ^ 
Carter 8860 (F, US ); West End, Great Bahama Island, April 16-May 8, 1905, 
Braoe 2670 (F) ; Eight Mile Eocks, Great Bahama Island, Feb. 5-13, 1905, Britton 
4> MiUspaugh 2446 (F, US); near Delaport, New Providence Island, Feb. 22, 1906, 
Britton 2416 (F) j North Cat Cay, April 15, 1904, MUlspaugh 2SS6 (F). 

3a. Toxicodendron radicans (L.) Kuntze var. divaricata 
(Greene) Barkl., n. comb. 

Toxicodendron divaricatwn Greene, Lead. Bot. Obs. & 
Crit. 1: 122. 1905. 

Bhus divarioata McNair, Field Mus. Pnbl. Bot. 4: 69. 

1925, non EcM. & Zeyb., Ennm. PI. Afr., p. 146. 1834. 

22. Greewei McNair, ifeid. [in addenda]. 

Vines with trifoliolate loaves; leaflets lanceolate to ovate, 
subaenminate to acuminate, entire or irregularly serrate, ob¬ 
scurely sparse-pubescent, usually subcuneate at base; fruit 
glabrous; seed constricted at the side. 

MEXICO: 

Lower California: Sierra de la Laguna, Jan. 23, 1890, and 1892, and Oct 4, 
1899, Brandegee, and Sierra Sau Lazaro, Sept. 1893, also La Chupanosa, Oct. 17, 
1893 (Calif); CalmaUi, Jan.-March 1898, Purpm (Calif, US type, M photo.). 

Sonora: Agua Nueva Arroya, El Ahmio, Magdalena, May 20, 1925, Kennedy 
7034 (Calif). 
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3b. Toxicodendron radicans (L.) Knntzo var. littoralis 
(Mearns) Barkl., n. comb. 

Toxicodendron dboriginum (Ireene, Leufl. Bot. Obs. & 
Grit. 1: 125. 1905. 

Rhus littoralis Mearns, l*roc. Biol. Soc. Wash. 15: 148. 
1902. 

R. Toxicodendron forma nialacotrichocarpum A. H. 
Moore, Ehodora 11: 163. 1909. 

Shrubs and vines with trifoliolate leaves; leaflets often 
broadly ovate, aente, usually entire but rarely crenate-dentate, 
usually subeordate at base; fmits distinctly pubescent; occur¬ 
ring with the species from Maine to Virginia and Oklahoma. 

UNITED STATES: 

Maine: Mount Desert Island, July 8, 1890, Bed field (M); Pemaquid Beach, 
Bristol, Sept. 9, 1898, Chamherlain Dimmore 8d2 (G type of B. Toxicodendron 
forma malaeotnehocarpum, M photo.). 

Massachusetts: West Falmouth, Sept. 4, 1894, Clmrehill (M). 

Bhobe Island: Newport Go., Aug. 24, 1901, ^rearns Sil (ND), Sept. 10, 1901, 
iSS$ (DS), and 2S3 (US type, M photo.). 

Connecticut: Bridgeport, June 18, 1896, Barnes (US). 

New Jeesbt: Toms Eiver, Aug. 8, 1909, MacheriAie 42BS (M, US). 

Pennsylvania: valley of the Lehigh Eiver, Northampton, Aug. 21, 1923, Chnroh- 
ill (M). 

Disteict op Columbia; northeast of Washington, July 27, 189.*), Boettcher 330 
(M). 

Virginia: banks of Appomattox Elver near Petersburg, Aug. 22, 1908, Behdcr 
1B08 (M); near Hampton, July 22, 1927, ChvrchUl (M); immediate vicinity of 
Colonial Beach, Aug. 2-3,1912, TvUstrom Bartlett 6962 (M). 

South Cabolina: Anderson, July 29,1920, Ba/vis 1796 (M). 

Georgia: below Lula Falh, m'ar Chattanooga, Tonnessee, June 4, 1911, Churvh- 
m (M). 

Florida; June and July 1898, Tlitehcock: (M); near SirmtuiH, May 16, 1926, 
Patmer 27268 (M). 

Indiana; about 2 miles northeast of Solon, June 20, 1923, Btan 38907, and Clark 
County State Forest about 4 miles northwest of Henryvillc, Aug. 22, 1923, OB') 91, 
and west of New Albany, Sept. 1,1912, 13314 (Deam) ,• Notre Dame, 1909, NievW’ 
land 224$, and road to Bed Mill, 1910, 2437 (ND); 2 miles southwest of Chiisney, 
Aug. 13, 1919, Beam 28969, also 4 miles southeast of Crossplains, June 19, 1915, 
16182, and Nouburn woods about 7 miles southwest of Evansville, Sept. 28, 1920, 
$$102 (Deam). 

Oklahoma: Choctaw Agency, 1853, Bigelow (US type of T. ahorigimm, hE 
photo.). 
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3c. Toxicodendron radicans (L.) Knutze var. veiracosa 
(Soheele) Barkl., n. comb. 

Toxicodendron verrucosnm Greene, Lead. Bot. Obs. & 
Grit. 1: 124. 1905. 

T. rhomboideim Greene, ibid. 125. 

R. verrucosa Scboele, Linnaea 21: 592. 1848. 

R. aromatica Lindb. ex Scbeele, ibid. 593. 

R. rhomboidea Small, FI. Southeast. U. S., pp. 727, 1334. 
1903. 

Small shiTibs 'with trifoliolate leaves; leaflets rhomboid- 
ovate, acute to acuminate, usually regularly and deeply incised- 
dentate, mostly glabrate except on veins and margins; fruit 
glabrous; occurring mostly in Texas. 

UNITED STATES: 

Oklahoma; blnfP above Turner Palls, Murray Co., April 26, 1936, Demaree 
Um (Okla). 

Texas: near Brownwood, Oct. 31, 1924, Palmer £6781, also Brown Co., Nov. 1, 
1924, and Nov. 2, 1926, £9666 (M); Comal Co., 1840, IMdheimer IST (M), 

also 1846, 346 [ISS"] (M, cotype), and Aug. 1846, $46 \S45'\ (M ); New Braunfels, 
1847, Lindheimer 346, and 1851 (M) ; Comanche Peak, near Granbury, May 5,1900, 
Eggert, and Sept. 16,1914, Palmer 6569 (M); Hood Co., Sept. 6, 1903, Peverchon 
(M) ; Spanish Pass, Kendall Co., May 23,1916, Palmer 9867 (M) ; Kerrville, April 
26-30, 1894, Heller 1670 (P, M, cotypes of B. rhomboidea, M photo.); Guadalupe 
River, near Kerrville, May 7, 1928, Palmer $$803, also Menard, May 12,1917, 11898, 
Trinity Biver near Fort Worth, Oct. 31, 1926, 99474, Austin, April 1, 1916, 9S29, 
and Montell, Oct. 14, 1917, 12976 (M). 

3d. Toxicodendron radicans (L.) Kuntze var. eximia 
(Greene) Barkl., n. comb. 

Toxicodendron biternatum Greene, Leafl. Bot. Obs. & 
Grit. 1: 124. 1905. 

T. eximium Greene, ibid. 123. 

Rhus eximia Standley, Gontr. U. S. Nat. Herb. [Trees & 
Shrubs Mex.] 23: 668. 1923. 

R. Toxicodendron var. ecdmia McNair, Field Mus. Bot. 
Ser. 4: 69. 1925. 

Vines •with trifoliolate leaves; leaflets broadly ovate, mostly 
acuminate, the terminal tending to be trilobate, the lobes 
rounded or rarely acutely incised-dentate, puberulent; fruit 
obscurely sparse-pubescent; occurring in Texas and Mexico. 
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Texas: Bexar Co., April 8, 1935, Parks BG‘i (M); Chisos Mountains, Brewster 
Co., May 23, 1928, Pdlm(r Jd07e (M); Eagle Nest on the Rio Grando, Maverick Co., 
Eavard (US typo of T, hitcmatum, M photo.) ; Tarrant Co., Aug. 29, 1920, Path 550 
(F); Uvaldo, April 30, 1928, Palm(r 35650 (F), also Devils River, Valvorde Co., 
March 26,1917, and May 14,1918, JJ605, and rocos River, near Rio Grande. 

April 24, 1928, 3346 $ (M). 

MEXICO: 

Dttrango: Durango, April-Nov. 1890, Pa1m(r 106 (F in part, M, Calif, co¬ 
types). 

Nuevo Leon: San Agustin, alt. 800 m., Aug. 1911, Abbot 3iG (M). 


Section Vekktix (Adanson) Schneidei*, Illnsir. Handb. Lanb- 
holzk. 2: 151. 1907. 

Femia; Adanson, Fam. PI. 2: 342. 1763. 

Deciduous trees or large shrubs, with comparatively few, 
rather stout branches. Flowers usually polygamo-dioocious in 
large, pendent, lateral, axUlaiy panicles. Leaves alternate, 
thin, imparipinnately many-foliolate. 

Eastern North America, Central America, northem Soutli 
America, and southeastem Asia. 

Type species: Toxicodendron Vemix (L.) Kimtze, Eev. 
Gen. PL, pt. 1, p. 153. 1891 (Rhus Verniao L., Sp. PI. 1: 265. 
1753). 

For the most part Vbbstix is a group of small trees and large 
shrubs. It is represented in North America by two species, but 
in Asia there arc several species. 

KKY TO THE 8PMOTES 

Seed flat, comparatively smooth, about 6 mm. broad; Central and South Amer¬ 
ica./ T. striata 

Seed thick, rough, about 4 mm. broad; oastorn North Amorlca. 5 T, Vermr 

4. Toxicodendron striata (Buiz & Pavon) Kuntze, Bev. Gen. 
PL, pt. 1, p. 153. 1891. PL 25, fig. 2. 

Rhus striata Buiz & Pavon, FI. Peruv., p. 29. 1802. 

R. juglandifoUa Willd. ex. Boom. & Schult. in L. Syst, 
Veg.,ed.l5. 6: 649. 1820. 

R. juglandifoUa var. Lindeniana Engler in DC., Monogr. 

Phaner. 4: 401. 1883. 

R. juglandifoUa var. Samo Engler, ibid. 
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i2. iSaino Tulasne, Ann. ScL Nat., Bot. in. 6: 367. 1846. 

R. L'mdenicma Turcz., Bull. Soc. Nat. Mosoou 31: 468. 

1858. 

Trees and large shrubs with stout branches which are at first 
scurfy-pubescent; leaflets 11-17, broadly lanceolate, 5-10 cm. 
long, 2.7-4 cm. broad, abmptly acuminate at the apex, unequal 
and rounded at the base, thin, subrevolnte, entire-margined, 
glabrous on both surfaces or slightly pubescent on reins below, 
dark and shining above, lighter and dull below, lateral leaflets 
with petiolules about 4 mm. long, terminal leaflet with petiolules 
about 2 cm. long, rachis segments about 4 cm. long; inflores¬ 
cences large, lateral panicles, bracts lanceolate, about 0.8 mm. 
long, about 0.3 mm. broad, pubescent, deciduous; sopals semi¬ 
circular, about 1 mm. broad, almost as long, glabrous; petals 
tan in the dried state, oval, 2.5 mm. long, 1.7 rntn. broad, glab¬ 
rous ; anthers lanceolate, 2 mm. long, 1 Tmn. broad; filaments 1.5 
mm. long; stigmas 3, styles almost entirely connate; fruit whit¬ 
ish, glabrous; seed about 5 mm. long, 7 mm. broad, 2 mm. thick. 

Distribution: Vora Cruz, south to Biazil and Peru (fig. 80), 

MEXICO: 1841-1843, Lielmann m (Calif, M photo, ITS). 

Chiapas: between Teneapa and Yajalon, alt. 3000-5000 ft., Oct, 13, 1895, Neh 
sonSSSS (US). 

Oazaoa: Cafetal AUianzo, alt. 700 m., Aug. 1917, MeTeo 3SS3 (US). 

Vera Cruz: Zacuapan, Aug. 1906, Brandegee (2019 (US); Zacnapan, Aug. 9, 
1906, Bmpus 3019 (Calif, P, M), and Oct. 1914, 7378 (Calif, P, M, US). 

CENTRAL AMERICA; 

GuatrmMiA: ALTA VEBAPAZ: Chico^onito, alt. 4300 ft, Apiil 1889, Donnell 
SiMth 1791 (US) ; oobAn: Juno 1906, von TuercTeheim 11 1S66 (US). 

Costa Riga ; Brenes 303S (P); Las Cauras, Aug. 1919, Lanlcester KB98 (F); 
Cerro Jueosinal, March 3, 1928, Stork 1095 (F); 2 miles southwest of Agua CaJi- 
cnte, April 1, 3928, Stoik tS38, and near Novaxio Valley, May 1, 1928, 171B (F); 
alajuela: San Ramon, Oct 20,1925, Bienes i55% (337), and bois La Palma de San 
Ramon, June 27, 1927, 556$ (151) (F); oartago: Rio ReTentado, alt. 6000 ft., 
March 1887, Cooper (Donnell Smith 57B8), and 466 (57(38) (US); Alto de La Es¬ 
trella, March 26-27, 1924, Standley 891371 (US). 

Panama: cmaiQui: forests around El Boquete, alt. 1000-1300 nt, March 6, 
1911, Pittier $089 (US). 

SOUTH AMERICA: 

Colombia: oauoa: highlands of Popayan, alt 1600-2000 m., Lehmann $65(3, Loza, 
846$ (F); Huila, RIo Paez Valley, Tierra Odentro, alt. 1600-1900 m., Jan. 1906, 
Pittier 1$59, El Saladito above Cali, road to Buenaventura, Western Cordilleras, 
Dec. 21, 1906, 768 (US); Cauca Valley, '^El RamaP’ to Rio Sucio west of Popa- 
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>«n, July 3, 1922, Pennell ^ Kahp 8080 (US); caNDiNAMAiiCA: l» 0 (*ho, 1600-2400 
In., Jan. 1906, Lehmann 7861 (F, US); Magdalena: Santa Maita, Juno 1898- 
1903, S 7 Mlh 8JJ, also Sopt. 1898-1901, 106 (F, M, US), and 8^i (F, M). 

Venezuela: between la Cortada del Giiayabo and San Diego los Alios, all. 25 
km., July 2, 1928, Pittier 13019 (US); LOM ANDES; Merida, Tabay, alt. 2000- 
2100 m., Get. 14, 1930, Gehriger 566 (US); mihanda; Alto del Guayabo, alt. 37 
kill,, Caicieas to Cua, April 17, 1924, Pittur II51J (US). 

Bbazil: BhIhHj Hakmann (M). 

Peru; Yanano, alt. 6000 ft.. May 13-16, 1923, Maebride 3787 (US); cuzco; 
Sail Miguel, alt. 1800 m., May 26, 1935, Cook 4‘ Gilbert 91^ (US); Valle do Santa 
Ana, alt, 1000 m.. May 1932, Herrera 3483 (US). 

5. Toxicodendron Vemix (L.) Kuntzo, Bov. Gon. PL, pt. 1, 
p. ISy. 1891, aa emended by Miehaux. 

Toxicodendron Phmatis Mill., Gard. Diet., ed. 8. 1768; 
Willd., Sp. PI. 1: 1479. 1798 (as Toxicodendron Pin- 
natum). 

T. Vernix Shafer in Britt., N. Am. Trees, p. 610. 1908. 
BfeifsFerwMjL., Sp.Pl. 1: 265. 1753, in part; Miohx., FI. 
Bor.-Am. 1: 183. 1803. 

if. Vernicifera Salisb., Prodr., p. 169. 1796, non DC., 
Prodr. 2: 68. 1825. 

R. venenata DO., ihid. 

Rhus-Toxicodendron Vernix Marsh., Arbnst. Am., p. 130. 
1785. 

Large shimbs; leaflets 5-11, narrowly oblong-ovate to subo- 
vate, abruptly acuminate at apex, cuueate at base narrowing 
into a short petiolnle, subrevolute and ontire-margined, glab¬ 
rous above and below or somewhat pubescent below especially 
ou the veins, dark green above, lighter below, 6-7 cm. long, 2.4- 
4.5 cm. broad, tenninal petiolnle about 2.7 cm. long, lateral 
petiolules about 0.9 cm. long, raebis segments about 4 cm. long; 
inflorescences lateral panicles, bracts lanceolate, about 0.7 mm. 
long, 0.2 mm. broad, almost glabrous, deciduous; sepals 
bluntly deltoid-lanceolate, 1.3 mm. long, 0.7 mm. broad, glab¬ 
rous; petals oblaneeolate, 2 mm. long, 0.5 mm. broad, glab¬ 
rous; anthers oblong, 1 mm. long, 0.6 mm, broad; filaments 
about 1,8 mm. long; stigmas 3, styles almost entirely coimate; 
fruit whitish, glabrous; seed 3.5 mm. long, 5 mm. broad, 2.9 
mm. thick, longitudinally deeply striate. 
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A virtilently poisonous shrub of rather unifoim morphology, 
found charaetoristically in the swamps of eastern North Amer¬ 
ica. 

Difell ibutioji: on the coastal plains fiom New ITiunpshiro to Florida and Texas, 
and in the Great Lakes region (fig. 30). 



Fig. 30. The geographic distribution of Toj'ieodendron Htriata (Euiz & 
Pav.) Kuntze and T. Fmiia; (L.) Kuutze. 
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UNITED STATES; 

New Hampshire: Fiemont, Sept, 14, 1927, BatclukUr (M). 

Massachusetts; Ilyaiinisporf, July 6, 1896, Clmrchill (M),* Nonquitt, 1888, 
Sturtevant (M); Southi^iek, Sopt, 12, 1914, Bij/mour S80 (M); Amherst, July 11, 
1874, Bishop (F); Amhoist, June 9, 1880, Clarlt (F); Cambridge, cx Efigelmann 
Serb, 16672f and environs ol C-imbridge, Oct. 3 850, 1558^ (M); near Cambridge, 
Oct. 1856, (M); Concord, Oct. 24, 1897, Oacrimaii ^1% (M); Framing¬ 

ham, Aug. 1893, Bmiih (M); Milton, Juno 20, 1870, ChurchiH, and West Quiney, 
June 29, 1898, and Dorchester, Juno 24, 3882 (M). 

Rhode Island: Warwick, Aug. 16, 3873, Coiigdo% (F). 

CoNiTBCTiouT: New Haven, 1836, cx BuoTcley Herb. (M). 

New York: Mutton Hill, MUlspaugh (F); near New York City, Eolton (F); 
Oswego, July 18, ?, Webbe (ND); Troy, 1828-1834, Eall (F); Ovid, June 30, 
1858, Brewer 4r Chicicering (F), May 1857, Chidkermg (M)j Indian Spring, 
Itliaca, July 22-26, 1878, Treleasc (M); Michigan Hollow Swamp, Danby, July 23, 
1919, Wiegand 13897 (M); Penn Yan, T. (M). 

New Jbesby: Bern (M); Atsion, June 36, 1866, Jiedficld (kf); Camden, Aug. 
1878, Martindale (M); Secaucus, Sept. 2, 1876, Schrenh, and Keyport, June 24, 
1876 (M); Franklin, July 1879, Busby (M). 

Pennsylvania: July-Aug., 1883, Galen 361 (M) j Sept. 17, 1868, Bothrooh (F); 
Dillerville Swamp, Sept. 27, 1892, Eeller 63$ (F, M); Smithville Swamp, June 
17,1889, Bmedl (F), also June 29,1889 (M), Aug. 30,1889, and Sept. 18, 1889 (F) \ 
Germantown, 1876, Jjetterman (M); York Co., Sei>t. 19, 1899, cx Olatfeltcr Herb, 
(M). 

Dblaware: Rehoboth Beach, Sept. 5, 1908, Churchill (M). 

Dxstbiot of Columbu: in the vicinity of Washington, May 30, 1876, and Sept. 
20, 1874, Ward (M),* near Washington, June 188?, McCarthy (F). 

North Carolina; Biltmore, Juno 16 and Oct. 2, 3897, ex BUtmore Serb. 1887b 
(F, M); Flat Rock, Aug. 1842, Buckley (M); Chapel Hill, Ashe (M). 

South Carolina: near Granitoville, May 21,1899, Bggcrt, also May 23, and May 
24 (M). 

Georgia: west base of Stone Mountain, July 4, 1893, Bnwll, and along With 
lacoochee River, near Valdosta, Juno 6-12, 1895 (F). 

Florida: Adamsvillo, Oet. 15, 3894, Curtis (F); noar CJuincy, April 10, 1929, 
Pedmer J63i6 (M); inter Tallahassoe ot iluv. Ocklocknoo, July 1843, Bugel (M). 

Alabama; HuggerReservation, Baldwin Co., July 24, 1934, Lemerio (ND); 
Gkiteswood, May 2, 1903, Tracy 8743 (F, M)j Auburn, May 29, 1897, Barrie <|- 
Baker (M); Spring Hill, Aug. 6, 1897, Bmh 381 (M). 

Mississippi: southern Mississippi, May 1807, Uilgard (M); Biloxi, July 6, 
1897, Traoy 8436 (M) j near Kewanoo, May 14, 1925, Palmer 37186 (M). 
liOuisiANA: Chopin, April 21, 1915, Palmer 7339, and May 6, 1915, 7643 (M). 
Ohio: Urbana, Sept. 15, 1935, Dcmarec 11696 (M); near Cincinnati, 1836, 
Bhort (M). 

West Virginia: near Elk Garden, Aug. 20, 1930, Berkley 1689 (M). 

Mzohigan: Sugarloaf Lake, June 16, 1903, Burgess 170, and tamarack swamp, 
Oct. 3, 1903, 467 (F); Ross, July 10, 1889, Bones (M); near Peirson, June 18, 
1933, Palmer 40446 (M ); Port Huron, July 1891, ex Glatfelter Serb, (M) ; near 
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Poit lluiou, July 4 and Aug. 4, 1895, Dodge (F); Floworfield, June 8, 1903, Bui- 
ge6S 111 (F) ,* Lawlon, Sopt 28,1909, Nieuwland 9018 (ND). 

Indiana: east of East Chicago, June 19, 1900, Bel)!) 319 (F); Miller's, June 
18,1877, and Juno 8,1S78, Orai>sly, also Sept. 22, 1900, Lansing 1316 j and Juno 19, 
1897, Umhach, and Oct. 1, 1898 (F); neui Miller's, Sept. 22, 1901, MUlspmgh B7 
(F); Hank's IMaish, Lake Ma\inkuekee, Oct. 13,1906 (ND); Tremont, the dunes of 
Lake Michigan, Chesterton, Aug. 22, 1926, ChuroMl (M); Dune Park, Aug. 29, 
1911, Bill S7 (F); noai Poitoi, Sept. 16, 1903, Lwnstng 1633 (F); Mineral 
Springs, June 24, 1916, NUuwland (ND). 

Kentucky: eolL of 1840, Short (M). 

Wisconsin: Jefferson Co., Sept. 1869, Greene (ND); Milwaukee Co., coll, of 
1861, Lapham (M). 

Illinois: near Long Lake, Sept. 5, 1925, Palnitr 39S04 (M), 

Minnesota: Nov, 1891, Douglass (M); Lake Harriet, Minneapolis, Aug. 1894, 
Anderson (F). 

Texas: San Augustine, April 2, 1918, Palmer 13 and Sept. 20, 1918, 14i71 
(M). 

Exch'ubi) and Doubtful Spboibs 

lihm antillam Eggerm, FI. St. Croix and Virg. Isl., p. 41. 
1879 = Picrasma autillana (Eggers) Urban, Symb. Antil. 5: 
.378. 1908. 

Rhus arhorea DC\, Prodr. 2: 73. 1825 = Toxicodendron 
Arboreum Mill., Gard. Diet., ed. 8. 1768 = Schmidelia Cominia 
Swartz, FI. Ind. Occ. 2: 667. 1800. 

Rhus arhorescens DC., Prodr. 2: 73. 1825 = Schmidelia 
sp. 

Just’s Bot. Jahresber. 39^: 969. 1911, 
in oiTor = Rh [ododendron] catawhiense Michx. in Engler & 
Dmde, Veg. der Erdo 8; xxxvii, 1911. 

Rhus crenatifolia Scblocbt., Liunaoa 16: 483. 1842, appar¬ 
ently belongs in section Lobadutm, but its exact status must 
remaiti undetonnined until «‘xainination of the typo: Schiede, 
Tula, Sept. 

Rhus Plorita Jones, Oontr. West. Bot., No. 18, p. 22. 1935 = 
Sapindus marginatns Willd., Enum. PI. Hort. Berol., p. 432. 
3809. 

Rhus CavaniUesii DO., Prodr. 2: 69. 1825 = Rhus ludda L., 
Sp. PI., p. 382. 1753. 

Rhus metopioidea Turez., Bull. Soc. Imp. de Moscou 31M 
468. 1858. The author has been unable to obtain the type, 
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Linden 1799, or authentic material of this species, so that it 
yet remains doubtful. 

Bhus peregrhia (Buc’hoz) Stapf, lud. Loud. 1: 113. 1929 = 
Ailanthus altissima (Miller) Swins^le, Jour. Wash. Acad. Sci. 
6: 495. 1916. 

Bhus perniciosa HDK., Nov. Gcu. & Spec. 7: 10. 1824 = 
Pseudosmodinginm pemidosum (IIBlv.) Engler, Bot. Jahrb. 
1; 419. 1881. 

Bhus polyantha Benth., PI. Hartw., p. 60. 1840 = Picram- 
nia polyantha Planch., Hook. Loud. Jour. Bot. 5: 577. 1846. 

Bhus Pterocarpus Sess4 & Moc., PL Nov. Hisp., p. 47. 1887 = 
Pseudosmodingium rhoifolium (BO.) Barkl., Ann. Mo. Bot. 
Oard.24: 500. 1937. 

Bhus Succedmeum Buc’hoz, Hex*b. Col. Am., pi. 57. 1783, 
non. L., 1767 = Ailanthus altissima (Miller) Swingle, Jour. 
Wash. Acad. Sci. 6: 495. 1916. 

Bhus Veatchiana Kellogg, Proc. Calif. Acad. Sci. 2: 24. 
1863=Pachycormus discolor (Benth.) Covillo, Contr. TJ. S. Nat. 
Herb. 16: 344. 1916. 

Due to the inadequacy of the original description or fail¬ 
ure to cite specimens, the disposition of the following names 
must remain doubtful, at least for the present: 

Bhus fruticosum Sess4 & Moc., FI. Mex., p. 84. 1887. 

B. heterophyllum DC., Cat. PI. Hort. Bot. Monsp., p. 136. 
1813. 

B. Uneafa Spreng. iuL. Syst. Veg., ed. 16, 1: 936. 1825. 

B. lineatifolia Ortega, Hort. Matr., Doc. 7, p. 89. 1800. 

B. macrophylla Hook. & Am., Bot. Beochey’s Voy., p. 413. 
1840 = Toxicodendron macrophylluw (H. & A.) Kuntzo, Rev. 
Gen. PL, pt. 1, p. 154. 1891. 

B. refescens Desv. ex Ham., Prodr. PL Ind. Occ., p. 32. 1825. 
R. sojcatiZis DC., Prodr. 2: 71. 1825. 

B. schvnoides Willd. ex Roem. & Schull. in L. Syst. Veg., ed. 
15. 6: 649. 1820. 

R. tetZotiw Kraemer, Bull. Phann. 11: 174. 1897. 

R. DC., Prodr. 2: 73. 1825. 
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Summary 

On the basis of a critical morphological study, six genera, 
fifty-two species, and twenty-one varieties are recognized in 
the Rhus-complex of North America. The recognized genera 
are: Actinocheifa, Gotinm, Malosma, Metopium, Rhus, and 
Tocdcodendron. Nine new species and five new varieties are 
described, one new name proposed, and eight new varietal com¬ 
binations made. 


List os’ Exsiccatab 

The distribution numbers are printed in italics; unnumbered collections are indi¬ 
cated by a dash. The numbers in paienthesis are those of the species and varieties 
in the genera treated in this study. 


ACTINOCHETTA 
Abbott, Mrs. Gordon. It (1). 
Conzatti, C. 2019, 4U7 (1). 
Gonzalez, V. & 0. Oonzatti. 9$*t (1). 
Haenke, Thaddaous. ISOS (1). 
Nelson, E. W. 169$, 1826 (1). 
Pringle, 0. G. 4752, 9164 (1). 

Purpus, C. A. 12S6, 4066 p.p,, 670 J 

( 1 ). 

Soso, J. N., Walter Hough & J. H. 

Painter. 9967 (1). 

Seler, Oaeo. & Ed. 1419 (1). 

Smith, Rev. Lucius 0. 777 (1). 

COTINXJS 

Buckley, S. B. —, — (1), 

Bush, B. P. $1, 60, 64 (1). 

Canby, W. M., C. k, Sargent & J. 
Muir. 22 (1). 

Clemons, Mr. & Mrs. J. — (1). 
Bemaree, Delzie. SO 10, 6406 (1). 
Eggert, H. — (1). 

Geol. Surv. Ala. Herb. — (1). 
Harper, Boland M. S2S0 (1). 
Kellogg, John II. 16221 (1). 
Mackensen, G. ^ (1). 

Mohr, Charles. —, —, —, —, 2S (1). 
Nuttall, Thomas. — (1). 

Palmer, E. J, 4710, 472S, 6866,6971, 
9866, 10666, 19219, 19268, 24612, 
26187, 27086, $2914, SSSIS, S47S2, 
S4793, S9482 (1). 


Beverchon, J. 164S (1). 

Sayres, P. W. — (1). 

Shimek, B. —(1), 

Stoyermark, Julian A. 1S696 (1). 
Trelease, W. 267, 268 (1). 

Wheeler, H.E. S68 (1). 

Wideman, Mr. & Mrs, — (1). 

MALOSMA 

Abrams, LeBoy. 26S9,4164 (1). 
Anderson, B. D. — (1). 

Anthony, A. W, — , 28,122 (1). 
Barber, J. H. — (1). 

Blake, S. P. 4S9 (1) 

Blankinship, J, W. — (1). 
Brandegee, Katherine. — (X). 
Brandegee, T. S. —, —, —, —, —, 
112 ( 1 ). 

Brown, — (1). 

Carter, Annetta M. 966 (1). 

Clokey, Ira W. & Bonnie Templeton. 
4688 (1). 

Bavis, A, B. — (1). 

Brent, Harry. — (1). 
Brushel,J.A. —(1). 

Eastwood, Alice. ISO, 204,12416 (1). 
Eby, A. P. — (1). 

Elmer, A. B. B. 4016 (1). 
Engelmann, George. —,— (1). 

Pish, Fanny B. — (1). 

Pranceschi, F. 9 (1). 

Grant, Geo. B. 1117(1), 
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Hiatt, 0. T. — (1). 

Knopf, Ezia C. J6(, S3S, SOJ (1). 
Mason, n,L. 1981 
Milispangli, C. K. 1460 (1). 

Nuttall, L. W. 309, 11R7 (1). 

Orcutt, 0. R. —(1). 

Palmer, Edw. 48 (1). 

Parish, S. H. 4J6S (1). 

Parish, S. H. & W. K. Parish. , 
1968 <1). 

Parry, 0. C., & J. G. liCnimoM. 13 (1). 
Pond, Lt. Chas. F. —, — (1). 
Robertson, Geo. 46 (1). 

Rnsby, H. H. 401 (1). 

Smith, Huron H. im, 1988, 6161, 
6S37, 6319 (1). 

Snyder, Mary S. — (1). 

Torroy, John. 75 (1). 

Trask, Blanche. — (1). 

Wheeler, Louis C. 3977 (1). 

Wiggins, T. L. & D. Demarce. 1760 
(1). 

Wiggins, T. L. & D. K, Gillespie. —, 
S874 (1). 

METOPIUM 

Abbott, W. L. t2oU mi (2). 
Bwtlett, H, H. ims {Z), 

Brace, L. J. K. 1976,4500, 496^ (2). 
Britton, N. L. 241 (2). 

Britton, N. L. & 0, F, Millspaugli, 
2514 (2). 

Britton, N. L. & J, A. Bliafor. 

(3). 

Campbell, E. 6763, 6196 (3). 

Carter, J. J. & J. K. Small. StHl 

( 2 ). 

Chapman, A. W. —, (2). 

Curran, H. M. & M. Homan. 118 (3). 
Curtiss, A. H. 33, 448, 8177, 5638 
( 2 ). 

Duckett, Francis. —, 230 (2). 
Eggers, — (2). 

Ekman, E. L. 3613 (1); 36U (2); 

5869, 6897, 7068, 9867 (3). 
Puertes, Fr. 52 (8). 

Garber, A. P. —(2). 

Gaumer, G. P. 601, 1867 (3). 


Gaumcr, G. J. 2397i (3). 

Omimor & Sons. ^13671 (3), 

(lentI p, Ppiey TI, 10J, 1*212, 1352 
(3). 

Harris, Wm. —, 6ite, 9224, 11766 
(3). 

Hitchcock, A. S. —, —, —, —, —, 
—, 329, 330 (2). 

Jack, J. G. 7925 (2). 

Lansing, 0. E., Jr. 2020 ('2). 

Loon, P. 11802 (2). 

Loonarfl, liJniory 0. 11933 (3). 
Ijponard, Emory 0. & Genevieve M. 
Leonaid. —, 11193, 12338, 1S085, 
13374, 13966, 11071, 11865, 15338, 
15650 (2). 

Lumloll, 0. L. 2056, 9110 (2); 592, 
2080, 2459, 3063, 2534 (3). 

Msixou, Wm. B. Ellaworth Killi]). 
1577 (3). 

Millspaugh, C. P. 25 (3). 
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Pago 

ootinoides . 301 

Metopium .308 

CotwvUiS .. 303) 314 

Datisca hirta . 326 

Eutoxicodendron, as section.419 

Lithraea .414 

laurina .415 

Lobadium, as section.390 

Lohadium . 314, 341, 390 

aTnentaoeum .394 

aromatioum . 396 

Ruaveolens . 394 

trifoliatum .395 

Malosma.414 

laurina .415 

Metopium.303 

Brownoi. 304) 308 

var. hradhyearpum .308 

lAnnaei . 306) 308 

var. Oxymeiopium .306 

Metopium . 306 

toxiforum. 306 

venosum . 305 

Myrica trifoUata .396 

NeostypTioma . 314) 341, 355 

vKtegrifoUii .360 

ovata .365 
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Pereea alpigena .306 

PhUostemofi .417 

radioans .425 

Philostcmmn .417 

Pieramnia polyaiitha.442 

T^ierasma antillana.441 

Pooophorum .417 

Pseud08C]imalt£dla) as soction_368 

I ^seudosmodingium 

porniciosum .442 

rlioifolium .442 

PseudosumaC) as section.343 

Bhododendron catawbiense.441 

Bboelditutt) as section.386 

Phoeidmm . 314, 341, 386 

oimreum .887 

glabelkm .387 

miarophylhm .887 

Poto^imm .387 


Page 

retvhim . 387 

rugulosum .387 

vestitum . 387 

tthus . 312 

acutUola . 426 

albida . 331 

allopbylloidos. 392 

(imerteana . 301, 330 

Andrieuxii . 379 

angustianm . 332 

iintillana . 441 

aprioa . 332 

arborea .441 

arboresoens . 441 

arbuscula . 332 

a/rguta . 832 

aromatiea. 342, 390, 394 

aromatioa . 435 

var. glabra . 394 

var. mollis .409 

var. scJmiedeUoidea . 393 

var. trUobata . 399 

Aisenei. 346 

Asbei. 340 

oHplenifoJia .832 

atrovirens . 332 

aurUmlata .332 

bahamenais .426 

Barclay! . 360 

bipinnata . 339 

Blodgetiii . 426 

borealis . 340 

calophylla . 332 

Canadense . 331 

eanadonse . 394 

canadensis . 326 

var. illinoensis . 394 

var. serotma .406 

var. simplioifolia .410 

Canadensis var. mollis .409 

var. quinata .413 

oaroUniana . 340 

CaroUnianum .326 

oarolmense . 331 

oaiawbiense . 441 

CaxemUlesU .441 

chondroloina.370 
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ehoriopbylla. 378 

eiliolata .384 
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cocciTi^a .331 

CopalKna .316 

CopalUna ..321 

var. laruieolafa ...322 

var. leucantha . 321 

eopallina 

var. angvstifolia . 322 

forma integrifolia .. 323 

forma serrata . 323 

var, arborescetiJt . 316 

forma crispa . 317 

var. extC7Uia .. 316 

var. latifolia 

forma anguatialata . 321 

forma latiaHata . 316 

var. nesophUa . 316 

var. galioifolia . 316 

corallina . 316 

Coriaria . 315 

costariccnsis . 351 

cotincides . 301 

Cotiims . 300, 301 

crenata . 394 

crenatifolia .441 

dkaricata .433 

diverHfolia .423 

diversitoba . 423 

forma quinqnifolia .423 

forma radicans .423 

Duckeri . 371 

elegans . 331 

var. glcmca .331 

var. superba . 331 

eleganttda .332 

Emoryi . 409 

eximia .435 

fiUoifolia . 329 

FUioina . 310, 311 

floridana .427 

FloHta .441 

fmtesoens . 326 

fruiicosum .442 

Galeottii . 348 


Page 

glabra. 331 

var. borealis. 340 

var. cmiontano . 331 

var. cocoinra . 331 

var. dioica . 331 

var. elegam . 331 

var. hermaphrodita . 331 

var. laciniata. 339 

forma laHniata . 339 

var. oooidentalis . 331 

var. Sandbergii . 340 

glabntm 

var. oanadense . 331 

var. earoUnenne . 331 

glabra x iyphina . 330 

graoUis . 326 

Greenei . 433 

gy^nnoctada . 330 

Eapemanii . 332 

Hartmaoil . 344 

heteropliyllvin .442 

Eindsiana . 860 

hlxta . 326 

var. disHoota . 329 

var. la/Miata . 329 

var, lypMm . 326 

EumUe .426 

humiliH .426 

hybrida .330 

hypaeladeihdrim .331 

ilUnoonm . 394 

var. formom .394 

intogrifolla . 356, 360 

var. cedxosensis.363 

var. acrrala .360 

iMegfifolia . 866 

ithacensia . 332 

jaliscana.345 

juglandifolia .436 

var. Lmdeniafta .436 

var. Samo . 436 

Keameyi . 363 

laevicaulia . 381 

lanceolata.322 

lamina .415 

Lentil . 357 




























































































1987] 


BABJKLEY—THE RHUS-OOMPLEX 463 


Pago 

lenttsdfolia .317 

leucantha .321 

L&uiii . 357 

Lindcniaiui .437 

Vmeafa .442 

Uneatifolia .442 

mtoTdlxa . 434 

lobata .423 

long^la .332 

lucido ...441 

ludovioiana .332 

maorophylla . 442 

maciopoda. 383 

maorothyrsa .331 

media . 332 

methopium .308 

metopia .308 

metopioidea .441 

Metopitim . 308; 348 

metopium . 306 

Miehaiixii.324 

microcarpa .426 

microphylla. 386, 387 

var. veefita . 387 

mollis . 368 

Muelleii .309 

Nelsonii .375 

fiitens . 332 

Nortonii . 394 

oasaieana . 376 

obtusifolia . 321 

oocUleiifolis . 331 

oreophila . 332 

Oslerhoutii . 399 

ovata.305 

var. Traskiao .368 

oibyacanihoiiUH .400 

Oxymctopium .300 

pachyrrhachis . 373 

paehyrrhaehitt . 375 

Palmeri. 361 

peregrma .442 

pemioiosa . 442 

petiolata . 332 

pistaohmfoUa . 817 

polyantha . 442 


Page 

potcntillaefolia .811 

profusa. 385 

Vtcfocarpus .442 

pubeseens . 420, 427 

pulchclla . 332 

pnlvinata . 330 

pumilum . 324 

pyrmiidata . 332 

qitercifolia .420 

quintiuefolia . 308 

radicatxs . 425 

var. mxorooarpa .426 

var. volubUis . 426 

var. vulgaris . 426 

refeseens .442 

rliomboidea . 435 

rubifolia . 349 

viir. subcordata. 349 

RytXbergii . 427 

sambuoina . 832 

Samo . 437 

SandbergU . 340 

sanguxnea . 331 

Hosratnis .442 

t^omderxH . 426 

soandciis . 426 

Scbiodeana. 880 

Schiedeana . 373, 875 

forma vestita . 374 

Hohimoides . 442 

8(*hrajdelioides . 393 

var. potosinensls. 394 

Hi mporvirens . 377 

vjir. paohyrrlxachis . 875 

sorb Xfolia .332 

Standleyl. 358 

sMala .436 

Hiiaveolons . 394 

miboordata . 349 

Buoaedaneim . 374, 442 

Tepetate .382 

terobinthifolia. *. 343, 353 

var. Basrelayi . • • 350 

var. Loeseneil.354 

var. pilosissima . 851 

tessellata . 382 































































































464 


AJTHATjS op the MlSfiOtTltl BOTATTIOAE OABOEPr 


LVol. 24 


f.Atlntin . 

Page 
.... 442 

Tetlataiwn . 

.... 311 

Toxieari^m . 

.... 426 

foxicorium . 

.... 426 

toxicodcndra . 

.... 426 

Toxicoderulron .419, 

420, 426 

subsp. diversiloba . 

.... 423 

var. t'Ximia . 

.... 435 

forma malaeotricJiocarjnm 

... 434 

var. mi&rooarpon . 

.... 426 

^'ar, qtbercifolkm . 

.... 420 

var. radioans . 

.... 426 

forma radicana . 

.... 426 

var. Rydhcrgn . 

.... 426 

var. vulgare . 

.... 426 

var. mlgaris 


forma radioans . 

.... 426 

forma volubilis . 

.... 426 

Toxicodendnm . 

.... 426 

iridcniatum . 

.... 426 

trilobata. 

.... 399 

var. aniaophylla . 

.... 411 

var. arenaiia. 

.... 408 

var. glaberrima . 

.... 399 

var. pilosissima. 

.... 409 

var. quinata. 

.... 413 

var. racemulosa ...._ 

.... 409 

var. sezotlaa. 

.... 406 

var. simplicifolla . 

.... 410 

typbbia. 

_ 326 

var. arboreffoena . 

_ 326 

forma dissecta . 

_ 320 

var. filioifolia . 

.. .329 

var. filioina . 

_ 329 

var. fruteHoena . 

. 326 

var. lacmiata. 

. 329 

var. viridiflora . 

. 326 

typhifim . 

.326 

UUlosim . 

.426 

u^aherisis . 

.410 

vaUda . 

.332 

varielobata .. 

.423 

varUfoUum .. 

.442 

Veateliiana . 


venenata . 

.438 

venoBa . 

. 806 

VemM/em . 

.438 


Page 

Vrnn.t . 436, 438 

iicnucosa .435 

vefltiia. 374 

var. CHiles’breglitU. 375 

vironH . 368, 377 

vintliflora . 326, 331 

var, caimlciise .326 

Rlntfi .... 300, 303, 310, 390, 414, 417 

Hhm-Toxicodcndron . 418 

radieans . 427 

foxkodoruinm . 427 

Vernix .438 

Hapiudus niargiuatus.441 

Bchmidolia Oominia. 441 

Sdimaltzia, or Rubgoniis. 341 

Mmaltaia . 314, 341, 390 

afflnui . 410 

amsophyUa .411 

anomcla .409 

(vrcnaria .408 

aromatica . 396 

Ashoi . 340 

Bakeri .400 

dotryoidcs . 400 

cUtsodes .410 

oopnata .400 

copallina .317 

orataeffifoJia . 395 

crenata .395 

crucUifa .411 

rlcgmUila .400 

Emoryi .409 

formosa .395 

glabra .332 

glabrata . 400 

glavoa .400 

glomcrala . 400 

hcderaoaa .411 

hiria . 326 

iUrtella .400 

Ulinoensta .395 

Imceolata . 323 

laaiooarpu .406 

leiocarpa .400 

leibcantha . 321 

inalaoophylla .409 

Miehauasii . 324 






























































































1937] 



BARKLEY—THE 

RHXJS-OOMPLBX 

465 


Page 


Page 

micropUylla . 

. 387 

cuncatum . 


l^ortonii . 

.395 

(lesertorvm . 

. 426 

obtmifolia . 

. 321 

divarioatvm . 

. 433 

Oreyana . 


diversiloba. 


oxyacanthoides .,. 

.400 

dryopliihm . 

. 423 

pnhescens . 

.400 

fximmm . 


puldbeJla . 

.409 

folliergilloiflcs . 


pvnaticulata . 

.411 

Glabrum .. 

AOK 

querdfolia . 


glabmim , 


quimata . 

.413 

goniocarp^m . 


raremulosa . 


hesperifum, , 

AOtZ 

r ill folia . 


Jlindsianv/ni 


nahulosa . 


inlcgrifoUvm . 


soahenda . 


kophyXlmm . 

. 423 

scrotina . 


hietevircns . * 

ilOR 

serrata . 


hvurinum . 

A.’ip: 

simpUoifolia . 


Lenta ..,.. 

.410 

QfC? 

atraminca . 


lobadioUicA .. , 

AOft 

auavrolens . 

.395 

hngipcH . 

. 425 

mbpinnata . 

.400 

macrocarpum . 

.425 

tridophylloidcft ... 


macrophylhm . 


trilohata . 

.400 

nutqimm . 

A.ori 

trinervata . 


mlcrophyUim . 


Virens . 


mofh' . 


Selmalsfia . . 


mo ill i col a . 

A.9.(\ 

Styphonlai as hoc! ion 


N^caundo .,, , 

±9.R 

Styphonia . .. 

.314, ;U1, 355 

(Krycarpum . 

483 

integrifolia . 


phascoloidfs . 

. 426 

mollis . 

. 358 

Pinmatix * *. 


scirata . 


Vinmtnm . 

. 438 

Kumae, ns HUbji;(muH . 

.315 

potentUlifolUm . 

. 311 

Tervhinthvs 


Pnbcscvm . 

e * .. 420, 425 

Brovvnii . 


pumihim ... 

39*1 495 

BroaoMi . 

. 305, 30« 

punctiihtm ..... 

• • • * v*jh, ttdu 

49.5 

Toxicodendron. 


((Uorcirdliii .... , 

490 

ahorigimm . 



410 495 

Andrievxvi . 


viir. divarifsata .. 

• • • ( ffe 1 a, flSiSO 

49.9 

Arborcim . 


vnr. eximla . 

. 435 

arieoniofum . 


var. littorallB 

4.94 

bitematum . 

.435 

var. nkicrocarna 

4p,R 

niodgem . 


VHP. uormale . . 


comarophyllum , .. 


var. vairucosa . 

. 435 

oompaotwn . 

. 4S0 

vnr. vohi.hih. . . 

495 

eopaUimm . 


rhomboidoum . 

. 435 

var. latifoUwn .. 


rabifolium . 


ooriaoevm . 


raftiSoevLH ... 

495 

Crenaiim . 

... 342, 300, 306 

JiydbergH . 

































































































466 


AN^STALS OF THE MISSOTJKT 


Page 

Sohiedranum . 381 

ftfmpervirrnu . 377 

Serratum .425 

striata. 435 

tm*bint}\xfollvm .353 

Toxicodendron . 420 

trilobahm . 400 

triphyllvm . 425 

var. irilobaium 

forma glaberrynmm .400 

iyphmum . 326 

vacoarum . 423 

moicanm . 423 

Vernix. 430^ 438 


rVoL. 24. 1237] 
BOTAN'TCAL GAItUBlSr 


Page 

Vernijc . 438 

oerrucosuin .435 

rohxbilf .425 

Vidgan . 425 

Toxicod( ndron, as stvliun.410 

Toxivod(ndroii .... 310, 314, 390, 419 

T rich oca rpaCf ns section . 315, 342, 390 

Tnrpinia . 314, 341, 390 

aromaiica .395 

glabra . 395 

pitbcacem . 395 

S'lutveolentt .395 

Vernix, ns section.436 

Vcmir . 418, 436 


ExVIiANATlON OF PIjATR 
PLATE 10 

Flowers represcntativo of the Bhus-eomplox. x 6. 

Fig. a. jRhus trUobataYWc, scrotina (Greene) Barkley (Moore ^ Demarec 478i£), 
The lower right hract is depicted as torn to show the small lateral ’bractcoles. 

Pig. b. Ehm terehinthifolia Schlocht. & Chain. (Tiiroklwim 1S06), 

Fig. c. Aotinochoita filioina (BO.) Barkl. (Pringle 016 f). 

Fig. d. .4wdr£etmi Engler (Pnrpus 2730A), 

Fig. e. Plms integrlfolia (Nntt.) Bonth. & nook, (Baker 8t8). 

Pig, £, Cotinm americamut Nutt, (JSggert, May 8, 1898), Note tho densely pu¬ 
bescent pedicels of tho abortive tlowors. 

Fig, g. Ehvs miorophylla Engolm. (Eggcri^ May 9, 1901). Tho bract, one 
bractoolo, and tho flower hnvo been removed at tho lower left to show tho character 
of the podicel. 

Fig. h. Meiopimh toxifertm (L.) Krug & Urb. (IMckett, April 30, 1930). 

Fig. i. Malosma kmrina (Nutt.) Nutt, ex Bugler (Abram IS6S9J, 

Fig. j. Toxioodimdron Vernix (L.) Kuntze (Short, Ky., 1840). 

Fig. k. Ehus gUibra L. (ChurchUl, July 80, 1882). 
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ExPriANATIOlT OF PTjATK 
PLATE n 

Lonpritudinal sections Ihrougli flowers reproBonlntivo of the Rlius-eomplox. x 6. 

5^. a. JBftt/a mUtropliyUa Kngolm. (-. April 20, 1902, plains west of 

Pecos). 

Pig. b. Mhus Barelayi (Heinsl.) StaaidL (Meania US$), 

Fig. e. Actimcheiia filioma (BO.) BarM. (Burpus ZISS6). 

Fig. d. Shu8 aromatiea Ait. (- , May 25,1929, Glcnniout, N. Y.). 

Fig. c. B7m ovata Wats. (A. ^ B. Nelson^, May 8, 1933). 

Fig. f. Cotims <merio<mt8 Nntt. (Sggert, May 8, 1898). 

Fig, g. Bhus Virens LincUi. (Bedfield, Oct. 5-10, 1880). 

Fig. h. Bhns glabra L. (ChwrdhUl, July 30, 1882). 

Fig. i. Metophm toosifcnm (L.) Krug & Urb. (Moldenhe 778a). 

Fig. j. MalosTna Imrvna (Nutt.) Nutt, ex Engler (Blmer 4015). 

Fig. k. Toaneodendron VerrUcr (L.) Kuntao (Tracy 8748). 
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Explanation of Plate 

PLATE 12 

Flower flimcturo in tbo Elius-complex. x 4.5. In oacli flower the outline of 
the disk and lateral views of the pistil, stamen, sepal, and petal are depicted, the 
upper flguros representing the parts of the pistillate flower, tho lower thoso of the 
staminate flower. 

Fig. a, JB.hm microphylla Engelm. (Mgyert, May 0, 1901, and-, April 

20,1902. 

Fig. b. JRhtLS terehmihifolia Schlot^ht. & Oham. (Tvrokhoini, 1S0(f, and JPvrpwt 
gS79). 

Fig. c. Mhua trUohata var. nerotina (Greene) Barkley (Norrift, June 21, 1880, 
and Moore 4r Demaree 478:8), 

Fig. d. Shus AndrievaU Engler (Palmer 190 and Purpm $7$0A), 

Fig. e. Phua integrifolia (Nutt.) Benth. 8b Hook. (Bowery, April 1, 1912, and 
Baker 818). 

Fig. f. Cotvms ameriecmis Nutt. (Mggcri, May 8, 1898). 

Fig. g. Metopiim toaiferttm (L.) Krug & Urb. (Curtiaa 448 and MolderJee 
778a). 

Fig. h. Acftiaiaoheita pievna (DO.) Barkl. (Pringle 47S$ and Purpua 1886). 

Fig. i Mhus glabra L. (Tracy, May 20, 1876, and Churchill, July 80, 1882). 

Fig. j. Toteicodendron Vemix (L.) Kuntze (Short, Ky., 1840, and Tracy 8748). 

Fig. k. Malosma lawrma (Nutt) Nutt, ex Engler (Blmor 401$ and MngeVmamn, 
Sept 16, 1880). 
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Exi»tanation of Platr 

PLATE 18 

Fig. 11 . A portion of a lo«f of £hus iriloVata var. Hvrotvna showiuff unbranebed 
pubesccmco of a type common in tho Bhus-complox (Steyermark ISOOS)^ x 8. 

Fig. b. Stem structure of Rhm* Gross-section of n ono-year-old atom of Khm 
aromatica (left) and of Hhua glabra (right). Note the comparative size of the pith. 

Fig. c. Pubescence from the opicurp of the fruit of Jlhm glabra (Paimer UB4$). 
X 28. 

Fig. d. Pubescence from the opicarji of the fruit of £1ws glabra var. borealis 
(Sandberg, Aug. 1891). x 28. 

Fig. e. A portion of the mui’gin of a sepal of £hUB Muell(fri showing the char- 
actor of the glandular hairs, x 28. 

Fig. f. Portions of the petal (below) and sepal (above) of Mhus Muelleri, taken 
from the type specimen. Note iho mixed simple and glandular ciliation on the 
sepal. X 7. 

Fig. g. Leaflets of Mhm oaxaoana (Nelson 1569), The small veins of some 
species are quite conspicuous in herbarium material. 

Fig. h. Leaflets of Nhns vvrena (Wynd rf- Mueller 896), The smaller veins of 
many species ore quite Inconspicuous. 

Fig. i. Floral diagram of Phm (after Goebel). 


(Photographs by the author.) 




barkxey-the rhus-complex 
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KxPLANATTON <W Pli\TK 

DTaATK H 

Kniits «nid skmIh ot Jfhits and dB iminodialo ' 4.1: 

Fig. a. Pruit and seed of AcHnoohnta fiUnna (Hdn If 10). Noto the long 
plloaity of the fruit coat aud tlio rugosity of tlie s(mmI. 

Pig. b. Cotinm amorieaniM (Palnui* J70So). iNTotc tho V(‘itty fruU, the lateral, 
separate siyles, and the long pedicel. 

Pig. c. Motopium toxiforim (Voleur 098). 

Figs, d and e. ikfphma (WiUon Ji'J) and Hhns glabra (Palmer f167). 

Nolo the piiosity of the former, and tho short pubescence of tho latter («eo also j)!. 
13, fig. c). 

Pig. f. IthixB dndrieujsh (XocynaU 70$). Tho puboHconce of (ho fruit-coat is 
composed of long, simple, uon-glauduhir, aud short, club-Hhaped, glandular haitB. 
g* Toxicodendron Vernix (Batchelder, Hopt. 3*1, 1027). 

Fig. h. Malosma levurma (Eby, Doc. 1000), Note the w^paiato BtyloB aud the 
laisisl line down the side. 


(Photographs by Woodson and Ibtrkloy.) 
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Explanation of Plate 

1>LATE 15 


Tnfloroscenco structure in Blm: 

Pig. a. Rhus ovata x .63 (Braunioti tOJC). 

Pig. b. Rhus Arsenei x .63 (Arsdne 4* Amablc 1666). 

Pig. c, Rhus typhina x .95 (Jos. Ilhcls, Mt, Alton, Va., 1909). Note tho con 
trast between the compound spikes of Rhus ovafa and R. Arsenrf and the thyrsus of 
R. typhina. 
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Explanation op Plate 

T'LATE 16 

Pig. 1. Cotvms Coggygria Scop. 

Pig. 2. Cctims amerioarms Nutt. The leaves of tliis spocios are typically larger 
than in the European species, luoro docurrent on the petiole and the leaf margin is 
not noticeably thickened; also the inflorescence is less compact. Note the difference 
in aspect between the inflorescence ai anthesis and in fruit. 
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ilXPXjAKATTON OF PlATK 
PLATE 17 

Fig. 1. Metopimi venosum (Griscb.) Eng lor. From the typo oollection, C, 
Wright, May and October, 1860-1864, eastern Cuba. 

Fig. 2. Aotinooheita flUoina (DC.) Barkley. From specimen, PurpuH 1236, in 
Field Museum Herbarium. The insert at the upper loft is a reproduction of plate 
189 from do Candolle‘Caique des Dessms.' 



BARKLEY—XHE RHUS-COMPLEX 
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Explanation of Plate 

PLATE 18 

Fig. 1. Rhm Hartmanii JLiiirklc 7 . P'rom tlio tyi)o speeimou, Hartman Dc- 
eombev 12,1890, from Oakridge Puhs, Boaora, Mexico, in the United States National 
Herbariim. 

Fig. 2. JBft-ws Arsenei BarkL From the type specimen, Arsdm A^mhlo !366, 
August 1907, Acatzingo, District of Tepeaca, Puebla, Mexico, in the Missouri Bo¬ 
tanical Garden Herbarium. 
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Explanation op Plate 

PLATE 19 

1. Bhus Miielleri Htandl. & Barkl. Trom the type spccimon, C. U, ^ M, T. 
Mueller S£8, July 16, 1933, mouutams near Idonterrey, Nuevo Leon, Alexico, in the 
Field Museum Herbarium. Note the orbicular loaves, the short petioles, and the 
obscurely repand-serrate, revolute margins. 

Fig. 2. Bhus Keameyi Barkley. From the type specimen, Kearney ^ Harrison 
657Jj March 29, 1930, Tinajas Altas Mountains, Arizona, in the United States Na¬ 
tional Herbarium. 
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Explanation op Plate 

PLATE 20 

Pig. 1. Bhus integrifolia var, cedrofiemtis Barkley. Prom fcho type speciinen, 
J, N, Bose 161S4, Marck 11, 1911, Cedros Island, Lower California, in the New 
York Botanical G-arden Herbarium. Note the inflorescence and the leaf. 

Pig, 2. BJius ovaia var. TrasMae Barkley. Prom the type specimen, Trash, 
March 1898, Avalon, Santa Catalina Island, California, in the Missouri Botanical 
Garden Herbarium. 



BARKJLEY—^XHE RHUS-COMPLEX 
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Plate 20 
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Explanation ok Plate 
PLATE 21 

Bhua DwTceri Barkley. Prom the type specimeu, X. C, Smith 46d, April 6,1895, 
Ouesta de Ejutia Nacaltopcc, Oaxaca, Mexico, in the United States National 
Herbarinm. 
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Explanation op Plate 
PLATE 22 

Pig, 1, Hhus NeUonU Barkle}’. Piom the typo epocimea, E. IF. Nelson 7047, 
May 1903, above Chilpaneiago, Oueriero, Mexico, in the New York Botanical Garden 
Herbarium. 

Pig. 2. JSIvus Tcgetatc Standley & Barkley. Prom the cotype specimen, Gentry 
^74$, September 10, 1935, Sierra Charueo, Itto Mayo, Soiioia, Mexico, in the Mis¬ 
souri Botanical Gaidon Herbaiiuiu. 
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Explanation of Plate 

PLATE 23 

Fig. 1. Mu 8 macfropoda Baikley. From the type specimen, M. W. Nelson 5$9, 
July 2, 1894, Sau Miguel Alborrados, Oaxaca, Mexico, in the United States Na¬ 
tional Herbarium. 

Fig. 2. Sluts profusa Barkley. From the type specimen, Edw, Salmer S14, Oc¬ 
tober 15-21, 1902, near Los Oafios, San Luis Potosi, Mexico, in the United States 
National Herbarium. 
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Explanation of Platk 

PLATE 24 

Fig. 1. Bhus mierophylla Engelm. The speciiuon, C. Wright 1S41, 1862, 
N. Mex. (left), in the United States National Herbarium, appears to be the type, 
although Jjmdheimcr 734 was distributed ns the type collection. The specimen on 
the right, Beverohon, 1882, from Fort Concho, Texas, is tlie lype of Bhoeidiim 
glabelhim Greene. The two specimens show typical leaf variation. 

Fig. 2. Bhvs alloyhylloides Standi. From the type specimen, Mtxia li)40i ^'eb- 
ruary 4,1927, trail from San Sebastian to Real Alto, Jalisco, Mexico, in the United 
States National Herbarium. 
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Explanation op Plate 

PLATE 26 

Mg. 1. Maloanw, laurma (Nutt.) Nutt, ex Engler. Note the simple, long-peti- 
olate leaves which fold along the niidiibs, and the dense terminal thyrsus. 

Fig. 2. Tosncodendron striata (Euiz & Pav.) Kuntze. 
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Explanation op Platk 

PLATK 2C 

Fig, 1. Toxicodendron qucrdfolia (Miclix.) Greene. 

Fig. 2, Toxioodeiidron radicans (L.) Kuutze, This speeinien, collected by 
Fendler in New Orleans, April 16, 1846, shows the leaf variation typical on plants 
of this species. Note also the lateral panicles. 
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STUDIES IN THE ANAOARDTACEAE. m 


FUJED ALEXANDEE BAEKLEY 
Imtiuctot in Botany, Vnwersity of Montana 

1 01 nufly l/miosity FiHou. and Ahsistant m Botany, Henry Shaw School of Botany 
and Utiiiersity College of Washmgton UniverBity 

Formerly B If Balyeat Fellow tn AUergy, Uniiersity of OTslahoma and 
Washington University 

Through the kiuduess of Dr. E. D. Merrill my attention has 
been called to the fact that the combination Ailanthvs pere- 
grim Barld. as given in “Studies in the Anacardiaceae. I” is 
untenable, since it is antedated by A. altissima (Miller) 
Swingle. The following combination and sjTionymy should 
therefore bo substituted for that on page 264 of the present 
volume of the AuiTAtiS. 

Ailanthus altissima (Miller) Swingle, Jour. "Wash. Acad. Sei. 
6: 495. 1916. 

Ailantlw!) glanduloia Desf., Mem. Acad. Sci. Paiis for 
1786. p.m,pl.S. 1788. 

AUanthus procera Salisb. Prodr., p. 171. 1796. 

Ailanthus Cacodeudton Schinz & Thell., Mem. Soc. Sci. 

Nat. Cherbourg 38: 679. 1912. 

Ailanthus peregrina Barkl., Ann. Mo. Bot. Card. 24: 264. 
1937. 

Alhotiia Peiegrina Buc’hoz, Herb. Color. Am6’., pi. 57. 
1783. 

Pongelion glaiidulositm Pierre, PI. Cochinchin. 4: pi, 294. 
1893. 

Rhus Sinense Houttuyn, Natuur. Hist. EC. 2: 212. 1774. 
Rhus Gacodeudron Ehrhai’t, Hannov. Mag. 21: 225-226. 
1783. 

Rhus Succedaneum Buc’hoz, Herb. Color. Amer., pi. 57. 
1783. 

Rhus peregi ina Stapf, Index Lend. 1: 113. 1929. 
Toadcodendron Altmimum ]\tiller, Card. Diet., ed. 8. 1768, 
excl. synonymy. 

'Tssxied Septomlwi 27, 1937. (-^9) 
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Also, further study has shovsni that in accordance with the 
International Rules of Botanical Nomenclature the plant re¬ 
cently published as PseudosmodiugUm Ptcroiarpiis should 
bear the name: 

Pseudosmodingium rhoifolium (D(l) Barkl., n. comb. 
Pseudosmodingium Pterocaipm (Sess^ & Moc.) Barkl., 
Ann. Mo. Bot. Gard. 24: 263. 1937. 

Bhiis pterocarpa DC., Prodr. 2: 84. 1825, in syn. 

Rhus Pterocarpus Scsse & Moc., PI. Nov. Hisp., p. 47. 1888. 
Spathelia (?) rhoifolia DC., Prodr. 2: 84. 1^5; DO., in 
A. DC., Calq. Doss. FI. Mex. Moc. «& Sesse, p. 3, pi 190. 
1874. 

Apparently this species was originally based on tlie collec¬ 
tion of Sesse and Mocino, No. 4938, a portion of which, now de¬ 
posited in the Field Museum of Natural History, sheet no. 
847794, has been examined. 
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MONOGRAPH OP TETRAMERIUM AND HENRYA^ 

GEOEGE BIPPUS HAPP 

Assistant Trofcssor of Biology, The Principia College, Elsah, Illinois 
iNTEODtrOTIOir 

Two closely related but different generic units, described 
first by Nees von Esenbeck as Teframerium and Henry a, have 
long been the occasion for discussion among taxonomists. 
While over a period of years further studies in the field and of 
herbarium material have advanced the understanding of these 
plants, yet the published results in combining and separating 
the two genera have demonstrated that a more critical com¬ 
parative morphological study was necessary to reevaluate the 
two entities represented and to eliminate if possible further 
confusion concerning them. Consequently studies of herbar¬ 
ium material in the Henry Shaw School of Botany, supple¬ 
mented by material generously loaned from many herbaria in 
this country and Europe and of living specimens grown from 
seed in the Missouri Botanical Garden, have been made during 
the past four years. The following paper embodies the results 
of these studies together with some historical, morphological, 
and phylogentic factors, as well as the geographical distribu¬ 
tion of the genera and species under consideration. 

‘An investigation carried out at the Missouri Botanical Garden in the Graduate 
Laboratory of the Henry Shaw School of Botany of Washington University and 
submitted as a thesis in partial fulflllment of the requirements for the degree of 
doctor of philosophy in the Henry Shaw School of Botany of Washington University. 

Issued November 23,1937. 

Ann. Mo. Bot. Gasd., You 24,1937 
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Taxonomic Histoet 

Tetramerium and Henry a are generic names which were pro¬ 
posed by Nees von Esenbeck to designate two genera of the 
natural family Acanthaceae. Complete descriptions and care¬ 
ful illustrations of them were published in Bentham’s^ ‘Botany 
of the Voyage of the Sulphur’ in 1844. In this work, this dis¬ 
tinguished student of the Acanthaceae characterized four spe¬ 
cies, namely Tetramerium nervosum and T. polystachyum, 
Henry a insularis and H. Barclayana. Two more species, Tet¬ 
ramerium Mspidum and Henrya scorpioides, were subse¬ 
quently described by the same author.® Since these last two 
species were published in 1847, further contributions to the 
knowledge of both genera have appeared in literature, such as 
T. glandulosum, T, ovalifolmm, and T. ovatum Oersted in 1854, 
T. platystegium Torrey in 1859, H. costata A. Gray in 1886, 
T. glutmosum Lindau in 1894, H. imhricans J. Doimell Smith 
in 1891, T. aureum, T. diffusum, and T. tenuissimum Rose in 
1895, H. grandifolia Femald in 1895, H. costata A. Gray var. 
glandulosa Brandegee in 1903, T. gualanense Robinson & Bart¬ 
lett in 1907, T. fiavum Eastwood in 1909, and T. nemorum and 
T. geniculatum Brandegee in 1913. 

At the beginning of the author’s studies in 1933, there were 
twenty-five published species and varieties which had been re¬ 
ferred either to one or the other of these two genera. After 
careful examination of the morphological and other character¬ 
istics of these plants, with extensive consideration of the tax¬ 
onomic importance of each character, it is felt that the recogni¬ 
tion of Tetramerium and Henrya as two related but morpho¬ 
logically distinct genera, as defined by Nees von Esenbeck, 
clarifies the previously confused condition of this group. The 
present treatment recognizes twenty-five species ari/l vari¬ 
eties in Tetramerium and twenty-one species and varieties in 
Henrya. 
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Washington University, the author wishes to express his ap¬ 
preciation to Dr. Q-. T. Moore, Director. Appreciation is also 
extended to the other members of the faculty for their helpful 
suggestions iu their special fields of study. To Miss N. Horner, 
Librarian, and other members of the library staff, thanks are 
expressed for aid in compiling the bibliographic material. Sin¬ 
cere gratitude is extended to Dr. J. M. Greenman, Curator of 
the Herbarium, under whose immediate direction this work has 
been done, for his generous and wise guidance and assistance. 

The cooperation of the curators of several herbaria, some of 
which are listed below, in permitting loans of specimens xmder 
their care has greatly facilitated this work; the author is ap¬ 
preciative of their generous assistance. The institutions which 
have loaned material for this study and whose specimens are 
cited in this paper are the following; 

B =: Herbarium of the Berlin Botanical Garden and Muaeom. 

OalAcad = Herbarium of the California Academy of Sciences. 

Cop = Herbarium of the University of Copenhagen. 

Cornell = Herbarium of CometU University. 

D = Dudley Herbarium of Leland Stanford, Jr. University. 

P = Herbarium of the Field Museum of Natural History. 

G = Gray Herbarium of Harvard University. 

K = Herbarium of the Royal Botanic Gardens, Hew. 

M = Herbarium of the Missouri Botanical Garden. 

NY = Herbarium of the New York Botanical Gkirden. 

P = Herbarium of Pomona College. 

PhilAcad =: Herbarium of the Academy of Natural Sciences, Philadelphia. 

Pitt = Herbarium of Carnegie Museum, Pittsburgh. 

Stock = Herbarium of the University of Stockholm. 

UAriz = Herbarium of the University of Arizona. 

UCal = Herbarium of the University of California. 

UMich = Herbarium of the University of Michi g an. 

US = United States National Herbarium. 

UTex = Herbarium of the University of Texas. 

Utrecht = Herbarium of the University of Utrecht. 

TBXBAMBBim 
GENEEAL MOBPHOLOQT 

Roots .—The fibrous root system is not extensive, sometimes 
branching from a slender primary root and producing varying 
modifications in accordance with the habitat. The roots are 
perennial and maintain themselves usually from year to year, 
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the new shoots home near the base of the old ones. Boots also 
appear frequently in certain species at the nodes of the sub¬ 
prostrate stems, Taxonomically, they present characters of 
rather infrequent value. 

Stems .—The stems are mostly slender and freely branched, 
the branches opposite. Usually they are more or less terete, 
but sometimes become somewhat quadrangular in cross-section 
with rather rounded angles. The branches are more or less 
herbaceous and die back towards the ground during unfavor¬ 
able growing seasons; new shoots develop during more advan¬ 
tageous periods of growth. The lower forms are commonly 
decumbent-prostrate, ascending, or loosely ascending-spread¬ 
ing. The pubescence is at first usually evenly distributed; 
later it frequently occurs in lines on alternating sides between 
the nodes, and finally the stem and branches on the exfoliation 
of the bark become glabrous. 

Leaves .—^In shape and size the leaves vary considerably on 
the same plant. The primary leaves, when present, are usually 
the larger but fall comparatively early. In some cases their 
shape remains constant in aU stages, but in others, the varia¬ 
tions are so extensive as to have no practical taxonomic value. 
Their margins are always entire. They tend rather frequently 
to be strongly veined underneath and have petioles of varying 
lengths, although they are sessile in one species. In all eases 
the leaves are opposite. Their surface is often more or less 
pubescent, usually more so on the upper surface and more con¬ 
spicuously so on the midrib and nerves. 

Bracts .—The bracts vary greatly and present probably one 
of the best taxonomic criteria due to their conspicuous appear¬ 
ance and persistence over a considerable period of time. They 
vary in shape from the broad rotund-ovate type, as in T. ner¬ 
vosum, to the linear type, as in T. aureum and T. diffusum. 
The apex is usually mucronulate or occasionally mucronate. 
Often the lower bracts are foliaceous, simulating the younger 
leaves. On the outer surface are found conditions ranging 
from a close even pubescence as in T. Standleyi, scattered pu¬ 
bescence as in T. hispidum, to a glabrate condition as shown in 
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T. leptocaule and T. fruticosum. When present, the pubes¬ 
cence is usually more conspicuous on the midrib and nerves. 
The bracts are also more or less ciliate. The hracteoles are 
present in a majority of the species. In most cases, as in 
T.^ polystachyum, there are usually two lanceolate-linear or 
filiform hracteoles. A few species, as T. hispidum, have also 
two or sometimes three shoiiier secondary hracteoles present 
in many cases, hut not uniformly throughout the species. 

Pubescence. —The trichomes are found to he both unicellular 
and multicellular and vary considerably in abundance, length, 
rigidity, thickness, and glandulosity. In general, the early 
stages of the plant exhibit a more closely pubescent condition 
than the later ones although in some instances, as T. gluti- 
nosum, the closely appressed lanate hairs vary but little 
through the periods of growth. Although the length of hairs 
varies to some extent in accordance with the development of 
the plant, constant lengths within specific limits are main¬ 
tained; for example, T, nervosum exhibits rather long tri¬ 
chomes, T. sessilifoUum and T. Lmglassei those of intermedi¬ 
ate length, and T. polystachyum and T. leptocaule minute hairs 
that are barely distinguishable. The degree of pubescence also 
ranges considerably from that which is pUose in T. Standleyi 
and lanate in T. glutinosum, hirsute in T. Mspidum, to stiffly 
hirsute in T. aureum and T. Einionii. Considerable variation 
in thickness also occurs. The glandular hairs vary from a mi¬ 
nutely globular-tipped hair to a relatively broad and flat- 
tipped hair. In some forms there are intermixtures of long 
and short, erect, recurved, or subappressed non-glandular and 
glandular hairs. Such a condition is shown in T. macro- 
stachyum. 

Inflorescence. —The inflorescence is always more or less spi- 
cate and terminal or lateral in position. Commonly, the spike 
has closely imbricated bracts, caused in part by the short inter¬ 
nodes. Occasionally, as in T. diffusum, the longer intemodes 
completely eliminate the imbrication of the fior^ bracts. The 
strongly decussating position of the floral bracts gives the in¬ 
florescence a conspicuous four-angled appearance, a character 
which is relatively constant throughout the genus. 
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Calyx .—The calyx is four- to five-lobed, the lobes filifonn to 
lanceolate, diminutive and quite inconspicuous. The lobes 
usually bear on the outer surface in a lesser degree pubescence 
of the general type of the bract. 

Corolla .—The corolla is tubular-infundibuliform and bilabi¬ 
ate. The tube is about half the length of the entire corolla and 
slightly expanded at the base. The anterior lip is three-lobed, 
the lobes varying from lanceolate to broadly ovate, and the 
middle lobe is more or less concave, usually enclosing in part 
the stamens and pistil. The posterior lip is lanceolate to 
broadly ovate, tending to broadness towards the apex, and en¬ 
tire to conspicuously emarginate at the apex. The surface is 
mostly glabrous but scattered hairs occur occasionally and in 
T. platystegium form an even pubescence, particularly on the 
outer surface. The buds are imbricated in aestivation. 

Stamens .—There are two mostly terete filaments inserted at 
the base and near the margin of the middle lobe of the anterior 
lip, or, as in one species in Section 11, near the margins of the 
lateral lobes of the anterior lip. On the filament near the base, 
a few scattered reflexed hairs are frequently present. Each 
filament bears two nearly parallel sporangia. The stamens are 
included and usually slightly shorter than the corolla. The 
pollen is ellipsoid to spherical. 

Fruit .—The fruit consists of an obovate-oblong capsule con¬ 
stricted from the base to about one-third its total length. The 
seeds are borne on retinacula, usually four, rarely two, disci¬ 
form, muriculate on one surface and glabrous on the other. 

GEOGEAPHIOAL DISTRIBUTION AND INTEE8PBCIPIC 
RELATIONSHIPS 

The genus Tetramerium as delimited in the present paper in¬ 
cludes twenty-three species and two varieties. Its general 
geographical distribution extends from southern United 
States, southeast to Colombia and Ecuador. One species, 
T. nervosum, occurs in the Galapagos Islands where it was pos¬ 
sibly introduced. Considering the extent of this range and the 
relative abundance of species and individuals, the center of dis- 
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tribution of this genus falls in ■west-central Mexico. These 
plants for the most part grow in rather dry, more or less xero- 
phytic situations at relati'Yely low altitudes and are conse¬ 
quently limited largely to such habitat zones. 

In the foUo'wing chart, an attempt is made to indicate inter¬ 
specific relationships •wi thin the genus. 
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TAXONOMY 

Tetrameritun Nees in Benth. Bot. Voy. Snlplmr, p. 147. 1844; 
Fees in DC. Prodr. 11: 467. 1847; Bentli. & Hook Q-en. PI. 2: 
1121. 1876, in part; A. G-ray, Syn. PI. N. Amer. 2^: 330. 1878; 
Hemsley, Biol. Oent.-Ain. Bot. 2: 525. 1882, in part; Lindau 
in Engler & Prantl, Nat. Pflanzenfam. IV, Abt. 3b, p. 331. 1895, 
in part, not Tetramerium Gaertn. f. Frnct. et Sem. 3: 90. pi. 
196. 1805. 

Prntioose or suffruticose perennials. Roots fibrous. Steins 
erect to spreading-decumbent, occasionally 4-angled in cross- 
section, smooth, whitish, bearing exfoliating bark; branches 
opposite, shoots of the season arising from a ligneous base, pu¬ 
bescence distributed over the surface or disposed in two oppo¬ 
site lateral lines. Leaves opposite, sessile or petiolate, entire, 
rotund-ovate to linear, both surfaces pubescent to glabrous. 
Inflorescence terminal and axillary, spicate, more or less imbri¬ 
cated. Bracts single, herbaceous, opposite, entire, sessile to 
short-petiolate, loose or imbricated, cordate to linear, 3-5- 
nerved, pubescent to glabrous, ciliate, apex more or less mucro- 
nate, erect or recurved. Bracteoles 1 to several, herbaceous, 
sessile to short-petiolate, filiform to ovate-acuminate, pubes¬ 
cent to glabrous, ciliate. Inflorescence a 4-angled terminal or 
axillary spike. Flowers usually solitary, occasionally 2 or 3, 
sessile or short-pedicellate, subtended by bracts and bracteoles. 
Calyx 4-5-parted, cleft nearly to the base, lobes usually equal, 
filiform to ovate-acuminate, pubescent to glabrate, ciliate. 
Corolla tubular-infundibuliform, bilabiate, anterior lip 3-lobed, 
lip and all lobes oblanceolate to oblong, nearly equal, tube 
straight or slightly curved, one-half to two-thirds length of 
corolla, expanding slightly at base, abruptly dilating in throat. 
Stamens 2, inserted in the corolla-throat, wholly included; fila¬ 
ments long, cylindrical, gradually enlarging near the base, 
lower portion loosely and retrorsely hispidulous; anthers con¬ 
sisting of two uniformly fertile, oblong-obtuse sporangia some¬ 
what converging towards the apex, one slightly longer at base, 
borne on a rather broad connective; pollen ellipsoid to spher¬ 
ical, pores 3, equatorial, 20 to 50 in diameter, surface minutely 
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scrobioulate. Ovary biloeulate, retinacula acuminate, ovules 
usually 4, rarely 2, stylar shaft surmounted by bifid stigma, 
base thickened, apex obtuse. Capsule obovate, apiculate, con¬ 
tracted below into a solid base, usually hispid, rarely glabrous 
towards the apex, dehiscing from the apex; seeds usually 4, 
rarely 2, surface tuberculate or muriculate. 

Type species: Tetramerium nervosum Nees in Benth. Bot. 
Voy. Sulphur, p. 148, pi. 48. 1844. 

KEY TO THE SECTIONS 

A. Tube equal to one-half length of corolla. 

.Section I. ETjTETRAMEBnrM:. Spp. 1-21 

AA. Tube equal to two-thirds length of corolla. 

.Section II. Tobreyella. Spp. 22-23 

Section I. Eutbteambeitjm, n. sect. Leaves linear to cor¬ 
date. Bracts linear to cordate. Calyx-lobes 4 or 5. Corolla- 
tube one-half the total length of corolla. Stamens inserted on 
middle lobe of anterior lip of corolla. Pollen-grains ellipsoid. 
Capsule terete. Seeds usually 4, infrequently 2, 1-2.2 x 0.8- 
2 mm. Species 1-21 incl. 

KEY TO THE SPECIES 

A. Bracts of the inflorescence rotund-ovate; ovate-oblong to ovate-elliptic. 

B. Bracts rotund-ovate to ovate, slightly longer than broad. 

0, Bracts pubescent or puberulant, usually without gland-tipped hairs 
intermixed. 

D. Bracts hirsute-pubescent on the surface. 

E, Leaves rather broadly ovate.1. T. nervosum 

EE. Leaves mostly narrowly ovate to lanceolate. 

. la, T. nervoami var. angustifolmm 

DD. Bracts hirsute-puberulent on the surface. 

E. Bracts strongly constricted at the base; calyx-lobes ovatum 

EE. Bracts not strongly constricted at the base; calyx-lobes 4. 

. $, r. Stcmdleyi 

OC. Bracts glandular-pubescent or glandular-puberulent. 

Q-, Stems conspicuously hirsute; leaves distinctly glandular-pubescent 

. 4, T. sma 

GG. Stems not conspicuously hirsute; leaves neither distinctly glandular 

nor pubescent. S, T, leptooaule 

BB. Bracts ovate-oblong to ^ptic, usually much longer than broad. 

H. Bracts mostly ovate-oblong, not conspicuously ciliate... .d. T. frutioosim 
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HH. Bracts mostly ovato-elliptic, ustmlly conspicuously ciliate. 

I. Loaves ovate-elliptic to lanceolate-elliptic; bracts closely pilose on 

the veins; calyx-lobes 5. 7, T, ovaLifolmm 

II. Leaves ovate to lanceolate; bracts sparsely hirsute on the veins; 

calyx-lobes 4.. .. 8» T, CdlderoTm 

A A . Bracts of the inflorescence ovate-lanceolate, obovate-lanceolate to linear, 

J. Bracts ovate-lanceolate, obovate-lanceolato to lanceolate. 

K. Braxsts ovate-lanceolate to obovate-lanccolate, mostly abruptly acumi¬ 
nate near the apex, not gradually acuminate. 

L. Bracts ovate-lanceolate. 17. T, hispidum 

LL. Bracts obovate-lanceolate. 

M. Leaves not cordate. 9. T. maorostaoliyum 

MM. Loaves cordate. 10. T. nemorum 

KK. Bracts lanceolate-ovate to linear, mostly cuncate to gradually acumi¬ 
nate near the apex. 

N. Leaves usually sessile... !!• T. aeasilifoUvm 

NN. Leaves petiolate. 

0. Bracts pubescent with gland-tipped hairs intermixed. 

P. Pubescence of bracts flaccid-hirsute, with long gland- 
tipped hairs intermixed. 

Q. Bracts sublanate, with glandular hairs intermixed. 

. 1£. T. glutinosmn 

QQ. Bracts not sublanate, pubescent with gland-tipped hairs 
intermixed. 

B. Leaves sparsely hirsute-pubescent. IS. T. Lmglassei 

BR, Leaves densely glandular-pubescent. 14. T. Hintorm 

PP. Pubescence of bracts glandular-hirtellous or hirtellous, 
with minute gland-tipped hairs intermixed. 

S. Secondary leaves lanceolate-ovate to ovate; bracts 

glandular-hirtellous; calyx lobes 4. 

. 15. T. polystachyvm 

SS. Secondary leaves elliptic-ovate to oblong-lanceolate; 
bracts hirtellous with minute gland-tipped hairs 

intermixed; calyx-lobes 5. 16. T. tenuissimvm 

00. Bracts hirsute-pubescent, usually without gland-tipped hairs 

intermixed. 17. T. hiapiduin 

Jjr. Bracts lanceolate-oblong, oblanceolate-linear to linear. 

T. Bracts lanceolate-oblong, hirsute-pubescent with short gland-tipped hairs 
intermixed. 

IT. Bracts strongly recurved. 17a. T. hispidtm vax. OreermaM 

Xni, Bracts erect. 18. T. soabrvm 

TT. Bracts lanceolate-linear, oblanceolate-linear to linear, mostly conspicu¬ 
ously glandular-pubescent or merely glandular-hirtellous. 

V. Stems not copiously branched near the base; branches stout; bracts of 
the inflorescence crowded. 

W, Leaves cuneate to subcordate at the base; petioles not densely 

glandular-puberulent. 19. T. glcmdulosim 
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Ww. Leaves cuneate to rounded at the hasej petioles densely glandular- 

pubescent. T. aureim 

W. Steins much-branched near the base; branches slender; bracts of the 

inflorescence remote. £1, T» difusum 

1. T. nervosum Nees in Benth. Bot. Voy. Sulpliur, p. 148, 
fl. 48. 1844; DO. Prodr. 11; 468. 1847; Seem. Bot. Voy. Herald, 
p. 325. 1856; Torr. in Bot. U. S. & Mex. Bound. Surv. 2: 125. 
1859; Hemsl. Biol. Pent.-Am. Bot. 2: 526. 1882; Bob. Proe. 
Amer. Acad. 38: 204,234. 1902, &sT.'hispidum. 

Pis. 27, 31-33. 

Stem branched, branches spreading, slender, at first evenly 
pubescent, later pubescent in lines, or glabrous; leaves ovate, 

l. 5-3.5 cm. long, 1-3 cm. broad, acuminate, acute, subcordate 
to obtuse at the base, sparsely pubescent on both surfaces, more 
conspicuously so on the midrib and nerves; petiole 0.5--2 cm. 
long, pubescent to glabrous; inflorescence a closely imbricated 
spike, 1-4 cm. long; bracts rotund-ovate to ovate, 6-10 mm. 
long, 5-7 mm. broad, short-acuminate or cuspidate at the apex, 
rounded, abruptly contracted below the middle into a subpetio- 
late base, appressed-hispidulous and intermixed with multi¬ 
cellular hispid hairs on the outer surface, more conspicuously 
so on the nerves, closely hispid-eiliate, mueronate tip 0.5-1 mm. 
long, more or less recurved; bracteoles 1-3, linear-lanceolate, 
2-3.2 mm. long, hispid; calyx-lobes 4, linear-lanceolate, about 
2 mm. long, hispid; corolla 10 mm. long, middle lobe of the an¬ 
terior lip obovate-oblong, 5 mm. long, 1.8 mm. broad, concave, 
lateral lobes obovate-oblong, 5.5 mm. long, 2 mm. broad, poste¬ 
rior lip oblong-obovate, 5.4 mm. long, 1.3 mm. broad, subemar- 
ginate; pollen-grain about 28 x 20 m; capsule 5 mm. long, 1.8 
mm. broad, hirsute near the apex, the constricted base 2 mm. 
long; seeds 4,1.5 x 1.2 mm. 

Distbibittion: Central America to northern South America, and the Galapagos 
Islands. 

Guatemala: Agua Blanca, Nov. 1913, Tejada 9S (BS). 

Salvador: vicinity of Santa Ana, Dept. Santa Ana, alt. m., 8 Jan. 1922, 

Siandley 19705 (G, US, NY); vicinity of Sonsonate, Dept. Sonsonate, alt. 220-300 

m. , 18-27 March 1922, Stmdley £1770 (G, ITS). 

Nicaragua: -mthout definite locality, colL of 1867-68, Tate £96 (K). 

Panama: Penonome and vicinity, alt. 15-800 m., 23 Peb.-22 March 1908, WUr 
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liams 176 (US); Taboga Island, 26-27 Feb. 1923, Maohride S787 (G) ; same lo¬ 
cality and date, Maclride S789 (US, NT, F); Taboga Island, Dec, 1923, Standley 
S704^, 37866, 37979 (US); Balboa, Canal Zone, thicket, Nov. 1923-Jan. 1924, 
Standley S3111 (US). 

Colombia; Santa Marta, coll. 1822, Bertero, without number (M, B, Utrecht); 
thicket, Dept. Bolivar, alt. 120-170 m., 26 Jan, 1918, Fennell 4036 (US); Santa 
Marta, 1898-99, Jff. JT. Smith, 1408 (US, NY, M, B, F, PhilAcad); same locality and 
date, E, E. Smith 197S (US, NY, M, F, PhilAcad). 

Ectjabor: Eecreo, 16 Dec. 1896, Eggcra 1S466 (F); Puna, Guayaquil, mthout 
date, Svnolair, without rmmber (K type, M photo). 

Galapagos Islands: albemablb island; without definite locality or date, Dar- 
win, without number (K); Iguana Cove, 21 May 1932, Eowell 9408 (CalAcad); 
Iguana Cove^ 30 Dec. 1898, Snodgrass 4' Eeller $4 (G, US), and 4 March 1899, 87 
(G, D); Tagus Cove, alt. ''from coast'' to 400 m., June 1899, Snodgrass 4 Eeller 
SIS (G, D); North Mt., Elizabeth Bay, 25 Feb. 1899, Snodgrass 4 Eeller 888 (G, 
US); Crowley Bay, alt. 550 m., 10 Aug. 1905-06, Stevxvrt S468 (G); side of cliff 
above Iguana Cove, 17 March 1905-06, Stewart S464 (G, US, M, CalAcad).— in¬ 
defatigable island; Academy Bay, lower parts, 12 July 1905-06, Stewart 8469, 
and north side, alt. above 60 m., 24 Nov. 1905-06, 8470 (CalAcad).— james island: 
lava beds, north side, James Bay, 6 Aug. 1905-06, Stewart 8471 (G, CalAcad); 
James Bay, alt. 390 m., 26 Dec. 1905-06, Stewart 8478 (G); Janies Bay, 4 June 
1932, Eowell 9664 (CalAcad). 

The type specimen of this species has broad ovate leaves and 
broad ovate-rotnnd bracts with intermixed closely pnberulent 
and longer hispid hairs on the outer surface. The rather close 
arrangement of the imbrication in the inflorescence presents a 
noticeable four-angled appearance in cross-section. The spe¬ 
cies differs noticeably from T. hispidum, probably the most 
widespread species, in having broader leaves and bracts and a 
more closely imbricated inflorescence. 

la. T. nervosum Nees var. angustifolium Nees in DO. Prodr. 
11: 468. 1847; Seem. Bot. Voy. Herald, p. 325. 1856; Hemsl. 
Biol. Cent.-Am. Bot. 2; 526. 1882. 

Stems slender; leaves lanceolate to lanceolate-ovate; bracts 
ovate-oblong, 8-9 mm. long, 5-6 rum. broad, glabrate except for 
a few scattered appressed-hirsute hairs along the nerves on 
the outer surface, conspicuously hirsute-cUiate, apex more or 
less erect. 

UiSTRiBiniiON: tresteru and southern Mexico. 

Sinaloa: Maaatlan, alt. 10 m., Deo. 1925, OrteffaS9S4 (G, US, Dhilicad). 

Natabit: ivithout definite locality and date, Sinclair, without number (K rsPE, 
M photo); Tiger Mine, Aoaponeta, 1 March 1927, Jones SS 048 (P); Aoaponeta, 
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Feb. 1896, Laml 620 (G, NT); vicmity of Aeaponeta, April 1910, Hose, Standley 
# Bussell 14277 (G, US, NT). 

Gtteeeebo: southeastera Guerrero, 10 May 1930, A, SchiUtge SOS (B). 

This variety differs from the species in having narrower and 
more slender lanceolate leaves, bracts tending towards the 
oblong-ovate type, with less pubescence on the surface, and a 
closer ciliation. It also has a more northern geographical 
distribution. 

2. T. ovatum Oersted in Kjoeb. Vidensk. Meddel. p. 169. 
1854; Hemsl. Biol. Cent.-Am. Bot. 2: 526. 1882. 

Stems branched, stoutish, at first evenly pilose, later pilose 
in linos, or glabrous; leaves lanceolate to lanceolate-ovate, 1.5- 
5 cm. long, 0.1-3 cm. broad, glabrous on both surfaces, or oc¬ 
casionally with scattered pilose hairs, more distinctly so on the 
midrib and nerves, inconspicuously pilose-ciliate; petioles 0.1- 

2 cm. long, evenly pilose to pubescent in lines; inflorescences 
more or less loosely spicate, spikes 1-4 cm. long, internodes 
1-2 nom. long; bracts ovate to obovate, 6-8 mm. long, 5-6 mm. 
broad, rounded andmucronate at the apex, abruptly contracted 
below the middle into a subpetiolate base, about 2 mm. long, 
nerves prominent, closely puberulent on the outer surface, 
closely-ciliate, erect at the apex, mucro about 0.4 mm. long; 
bracteolos sometimes 2, lanceolate-linear, 3 mm. long, pubes¬ 
cent ; calyx-lobes 5, linear-lanceolate, pubescent; corolla 16 mm. 
long, middle lobe of the anterior lip obovate, 7 mm. long, 3 mm. 
broad, concave, lateral lobes oblanceolate-ovate, 8 mm. long, 

3 TTiTn. broad, posterior lip obovate-oblong, 7.5 mm. long, 2.7 
mm. broad, emarginate; poUen-grains 28 x 20 ju; capsule 4 mm. 
long, 2 mm. broad, pubescent near the apex, the constricted 
base about 1.5 mm. long; seeds 4,1.2 x 1 mm. 

Disteibutioit: southern Mexico. 

Oaxaoa: Puerto Angel, *‘at sea-level,12 April 1933, Morton ^ Makrifnms 
IB6B0 (US); San Augustine, Oct. 1842, Liebmamu 107S$ (US, B, K, Cop type, M 
photo, F photo). 

This species is closely related to T. nervosum, but differs in 
having bracts with a longer subpetiolate base, more obtuse to 
rounded apex, more prominent nerves, and a closer short pu- 
berulence on the outer surface. 
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3. T. Standlep Happ, n. sp.® 

Shrub about 0.5-1.3 m. high; stems branched, slender, at first 
evenly pilose, later the pubescence disposed in linos, or gla¬ 
brous ; leaves ovate to lanceolate-ovate, 2-3 cm. long, 0.5-1 cm. 
broad, mostly glabrate on both surfaces, occasionally with in¬ 
conspicuous sparsely scattered hairs on the midrib and nerves; 
petioles 1-3 mm. long, evenly and inconspicuously pubescent to 
glabrous; infiorescences more or less loosely spicate, spikes 
1-4.5 cm. long; bracts mostly ovate to rotund-ovate, about 
12 mm. long, 7-8 mm. broad, mucronate, obtusish to rounded, 
mostly rounded at the base, closely and minutely appressed- 
puberulent on both surfaces, sparsely hirsute-ciliate, apex 
erect, mucro inconspicuous; bracteoles 2, lanceolate-linear, 
4 mm. long, hirsute; calyx-lobes 4, linear-lanceolate, 2 mm. long, 
hirsute; corolla about 16 mm. long, middle lobe of the anterior 
lip oblong-obovate, about 8 mm. long, 2 mm. broad, concave, 
lateral lobes obovate-oblong, about 8 mm. long, 3 mm. broad, 
posterior lip oblong-obovate, about 8 mm. long, 2 mm. broad, 
subemarginate; capsules about 6 mm. long, 2 mm. broad, hirtel- 
lous near the apex, the constricted base 1.5 mm. long; seeds 4, 
1.7 X 1.2 mm. 


DiSTBiBimoN: Salvador. 

San Salvador: LaUnioii, 12 Dec. 1895, Brenv/ing 193 (B) ; vicinity of La Union, 
Dept. La Union, alt. 150 m. or less, 13-21 Feb. 1922, Staridleg 30680 ((3t, US type, 
NY, M photo); vicinity of San Miguel, Dept. San Miguel, alt. about 110 m., 24-27 
Feb. 1922, Standleg 81057 (G, US, NY); vicinity of San Yicente, Dept. San Vicente, 
alt. 350-500 m., Stcmdley 81171 (Q, US); San Francisco, coll, of 1929, Calderon 
8486 (US,F). 

This species appears to be rather generally distributed in 
certain sections of Salvador. Further collections should con- 

•T. Standleyl Happ, sp. nov,, herbacea perennis; caulibus ramosis et gracilibus, 
pubescentibus vel glabris; foliis ovatis vel lanceolato-ovatis, 2-3 cm. longis, 0.5-1 
cm. latis, parce pubescentibus vel glabris; petiolis 1-3 mm. longis; spicis 1-4.5 cm. 
longis, lasis; bracteis ovatis vel rotundo-ovatis, 12 mm, longis, 7-8 mm. latis, apice 
obtusis vel rotundis, basi rotundis, utrinque minute adpresso-puberulis, paxce hirsuto- 
dliatis, mucrone obscuro; bracteolis 2, lanceolato-linearibus, 4 mm. longis; calyce 4- 
paxtito; corolla 16 mm. longa.—Collected in the vicinity of La Union, Dept. La 
Union, San Salvador, alt. about 150 m., 13-21 Feb., 1922, StanSley 80680 (U. S. 
Nat. Herb., amPE). 
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tribute additional information as to its more exact range and 
abundance. The rather loose inflorescence, the erect obtusish 
apex of the bracts, and the closely appressed, soft puberulence 
on the surface of the bracts are distinctive characters. 

4. T. Hillii Happ, n. sp.^ 

Plant about 1 m. high; stems branched, slender, at flrst 
evenly glandular-hirsute, later pubescent in lines, or glabrous; 
leaves ovate to elliptic-lanceolate, 1-2.5 cm. long, 0.5-1 cm. 
broad, acuminate, acute to obtusish at base, mostly 2-4- 
nerved on either side of the midrib, scabrous, glandular- 
hirtellous intermixed with longer gland-tipped hairs, more con¬ 
spicuously so on the midrib and nerves; petioles 1-6 mm. long, 
evenly glandular-pubescent; inflorescences more or less closely 
spicate, spikes 1-3 cm. long, intemodes 1.5-3 mm. long; bracts 
ovate to rotund-ovate, 6-9 nrm. long, about 4 mm. wide, mucro- 
nate, often abruptly contracted below the middle to a subpetio- 
late base, glandular-hirtellous intermixed with scattered multi¬ 
cellular gland-tipped hairs, slightly recurved near the apex, 
mucro 0.^.5 mm. long, conspicuously recurved; bracteoles 
2, linear-lanceolate, 6-8 mm. long, about 1 mm. broad, ob¬ 
tuse, glandular-puberulent intermixed with longer simple 
hairs; calyx-lobes 5, filiform, about 5 mm. long, minutely glan- 
dular-puberulent intermixed with scattered longer hairs; 
corolla 20-22 mm. long, blue and white, the middle lobe of the 
anterior lip subsagittate and abruptly narrowed below the 
middle to the base, about 12 mm. long and 7 mm. broad, concave, 
lateral lobes obovate-oblong, about 13 mm. long and 7 mm. 
broad, obtuse, posterior lip oblong-obovate, usually 12.5 mm. 
long, 4 mm. broad, emarginate; pollen-grains about 29 x 21 

'Hillii Happ, sp. nov.; caulibus ramosis gracilibusqiie, glanduloso-Mrsutis 
vel glabris; foUis OYatis vel elliptico-lajiceolatis, 1-2.5 em. longis, 0.5-1 cm. latis, 
apice acuto basi acuto vel obtaso, utrinqae ex medio-nervo 2-4 nervis, atrinque pares 
glaadaloso-hirtellis et parce glaadaloso-pilosis; spicis plus minusve densis, 1-3 cm. 
longis, internodiis 1.5-3 mm. longisj bracieis Totando-ovatis, 3-9 mm. longis, 4 mm. 
latis, apioe acamioato, basi obtaso, glaudaloso-paberulis et glaudaloso-pilosis, 
macrone saepe recurve; brficteolis 2; ealjee 5-partito; corolla 20-22 mm. loaga.— 
Collected at Coyaca-Ancon, Bistr. Coyuca, Guerrero, Mexico, 3 March 1934, Svnton 
S7S4 (Herb. Boy Bot. Gard. Kew, type). 
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capsules about 6 mm. long, 2.5 mm. broad, glabrous; tbe con¬ 
stricted base 2 mm. long; seeds 4,1.8 x 1.6 mm. 

Distribution: southwestern Mexico. 

Guerrero: Coyuca-Ancon, Distr. Coyuca, 3 March 1934, Hmton 57^4 (K type, 
M, M photo). 

This species can be readily distinguished from its nearest 
ally, T. Eintomi, by the more ovate-elliptic leaves, looser and 
less glandular pubescence on the leaf surface, fewer and less 
conspicuous neives on either side of the loaf midrib, and the 
more obtuse apex of the bracts. 

5. T. leptocaule Happ, n. sp.*^ 

Plant 1-5 dm. high; stems branched, slender, at first evenly 
pubescent and glandular-puberulent, later pubescent in lines, 
or glabrous; leaves lanceolate to ovate, 0.5-5 cm. long, 0.3- 
3 cm. broad, acuminate, obtusish, acute to obtuse at the base, at 
first sparingly pubescent, later glabrate and minutely glandu¬ 
lar-puberulent; petioles 0.1-2.5 cm. long, evenly pubescent to 
pubescent in lines, or glabrous; inflorescences more or less 
loosely spicate, spikes 1-3 cm. long, internodes usually 2-3 mm. 
long; bracts mostly ovate, 4-6 mm. long, 2.5-3 mm. broad, mu- 
cronate, acute to mostly obtuse or rounded, obtuse to rounded 
at the base, minutely glandular-puberulent occasionally inter¬ 
mixed with longer hirsute hairs, erect at the apex, mucro about 
0.2 mm. long; bracteoles 2,2-3 mm. long, 0.2 mm. broad, linear, 
puberulent; calyx-lobes 5, filiform, about 2 mm. long, puberu- 
lent; corolla about 10 mm. long, middle lobe of the anterior lip 
obovate-oblong, about 5 mm. long, 2 mm. broad, slightly con¬ 
cave, lateral lobes lanceolate-obovate, 5-6 mm. long, about 2.5 

®T. leptocaule Happ, sp. nov., herhaeea porennis; caulibus ramosis gracili- 
busque, pubescentibus et glanduloso-pubortilis vel glabris; foliis lanceolato-ovatis, 
0.6-5 cm. longis, 0.3—3 cm. latis, parce pubescentibus et minute glanduloso-puberulis 
vel glabris; petiolis 0.1-2 cm. longis; spicis plus minusque laxis, 1-3 cm. longis, 
internodiis 2-^ mm. longis; bracteis ovatis, 4-6 mm, longis, circiter 3 rnTn. latis, 
glanduloBO-puberulis et parce pubescentibus, apico erecto; bracteolis 2, circiter 8 
mm. longis, puberulis; calyce 6-partito; corolla circiter 10 m-m. longa.—CoUected on 
dry llano, Tacupa, Distr. Huetamo, Michoacan, Mexico, 17 Jan. 1934, EMon 6494 
(Herb. Boy. Bot. Gard. Kew, type). 
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mm. broad, posterior lip obovate, narrowed at the base, about 
5.5 mm. long, 2.5 mm. broad, snbemarginate; stigma inconspic¬ 
uously 2-lobed, stigmatic surface protruded upwardly; pollen- 
grains about 18 X 23 /*; capsules about 3.5 mm. long and 1 mm. 
broad, puberulent from the apex nearly to the base, constricted 
base about 1 mm. long; seeds 4, about 0.7 x 0.8 mm. 

Distribution: southwestern Mexico. 

Miohoacan: dry llano, Tacnpa, Distr. Huetamo, 17 Jan. 1934, Hinton 5494 
(K TYPE, M, M photo). 

Q-UBRRERO: barranca, Jaripo, Distr. Coyuca, 27 March 1934, Hinton 5841 (K, 
M, M photo). 

The more lanceolate secondary leaves, the occasionally 
longer pubescence on the leaf surface, and the more obtuse 
bracts distinguish this species from the closely related T. ten- 
uissimum. 

6. T. fruticosum T. S. Brandegee in Zoe 5: 171. 1903. 

Frutescent plant, 1-3 dm. high; stems freely branched, 
branches slender, at first minutely puberulent intermixed with 
sparsely scattered longer hairs, later inconspicuously pubes¬ 
cent in lines, or glabrous; leaves lanceolate to ovate, 1-3 cm. 
long, 0.5-1 cm. broad, gradually acuminate, mueronate, 
rounded to obtuse at the base, at first puberulent intermixed 
with longer hairs, more conspicuously so on the midrib and 
nerves, ciliate, later glabrate; inflorescences more or less 
loosely spicate, spikes 1-6 cm. long, internodes usually 2 mm. 
long; bracts oblong-ovate, 7-15 mm. long, 4-6 mm. broad, grad¬ 
ually acunainate, rounded to subtruncate, mueronate, cuneate 
and gradually narrowed below the middle into a subpetiolate 
base, at first closely glandular-puberulent intermixed with 
sparsely scattered longer hairs, later glabrate, inconspicuously 
ciliate, erect at the apex, mucro 0.2 mm. long; bracteoles 2, 
linear-lanceolate, 7-10 mm. long, 0.5-0.8 mm. broad, pilose; 
calyx-lobes 5, lanceolate, 5 mm. long, pilose; corolla 10-12 mm. 
long, straw-colored, middle lobe of the anterior lip obovate, 5-6 
Tnm. long, about 3 Trim, broad, slightly concave, lateral lobes lan- 
ceolate-obovate, 6-7 Tnm. long, 3 mm. broad, posterior lip obo- 
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vate, narrowed to the base, 6 mm. long, about 2,7 mm. broad, 
subemarginate; pollen-grains about 28 x 25 /*; capsules 5-6 mm. 
long, about 2 rmri. broad, glabrous, the constricted base about 
2 mm. long; seeds 4,1.8 x 1.2 mm. 

Disteibutioit: Lower California, Mexico. 

Lowes Caliposnia: Puriaima, Comondu, 16 Peb. 1889, Brandegee 4S0 (NT, 
UCal); Cajoncito, Cape Eegion, 18 Oct. 1892, Brandegee, without mmber (TJCal); 
‘‘Central Baja California,'’ without date, Purpus, without nfumber (UCal); Cafions 
San Pablo, alt. 300 m., Jan.-Marcb 1898, Purpus 8$ (US, P, UCal, D); San Jose 
del Cabo, coll, of 1901, Pwrpus 489 (G, US, NT, M, M photo, UCal type) ; above 
Primiera Agua, near Loreto, 20 Oct. 1930, Jones S7$90 (M). 

As at present known, this species is confined to Lower Cali¬ 
fornia. The rather slender leaves and the oblong-ovate bracts, 
with a glandular-puberulent to glabrous surface and a sparse 
ciliation, are distinctive characters. 

7. T. ovaJifolium Oersted in Kjoeb. Vidensk. Meddel. p, 170. 
1854; Hemsl. Biol. Cent.-Am. Bot. 2: 526. 1882. 

Stems branched, slender, at first evenly pilose, later pubes¬ 
cent in lines, or glabrous; leaves mostly ovate-elliptic, occa¬ 
sionally lanceolate-elliptic, 0.5-3 cm. long, 0.2-1.5 cm. broad, 
acuminate, obtusish-rounded, mucronate, cuneate below the 
middle into an obtuse base, at first scattered-pilose on both sur¬ 
faces, more apparently so on the midrib and nerves, later gla- 
brate, inconspicuously ciliate; petioles 0.1-1 cm. long, pilose; 
inflorescences closely spicate, spikes 1-3 cm. long, internodes 
usually 1 mm. long; bracts elliptic-obovate, 6-8 mm. long, 3- 
4 mm. broad, rounded, mucronate, gradually narrowed below 
the middle into a cuneate acute base, pilose on the outer sur¬ 
face, more conspicuously so on the nerves, closely ciliate, 0.8- 
1 mm. long, slightly recurved at the apex, mucro inconspicuous, 
0.1-0.2 mm. long; bracteoles 2, lanceolate-linear, 5 mm. long, 
pilose; calyx-lobes 5, filiform, pilose; corolla 8-9 mm. long, 
middle lobe of the anterior lip obovate, 4 mm. long, 1.5 mm. 
broad, lateral lobes oblanceolate-obovate, 5 mm. long, 1.5 mm. 
broad, posterior lip obovate-oblong, 4.5 mm. long, 1.3 mm. 
broad, subemarginate; pollen-grains about 27 x 20 /*; capsule 
4-5 mm. long, 2 mm. broad, glabrous, the constricted base about 
1.5 mm. long, seeds 4,1.2 x 1 mm. 
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Distribution: central Mexico. 

Puebla: ^'Achapulco/' Dec. 1841, lAebmann 107SS (Cop); '^Ohapulco,^' Dec. 
1841, Liebmmn 1076S (K); *' Achapulco, ^ ^ May 1842, Liebmam, 107 (Cop type, 
M photo, P photo). 

This plant has a rather small elliptic-ovate leaf and a small 
elliptic bract with a dose ciliation. 

8. T. Calderonii Happ, n. sp.® 

Snffrutescent plant; stems freely branched, at first evenly 
glandular-pnbemlent intermixed with simple hairs, later pilose 
in lines, or glabrous; leaves lanceolate-ovate to ovate, 1-6 cm. 
long, 0.5-3.5 cm. broad, long-acuminate, obtuse, sometimes 
mucronulate, obtuse to rounded at the base, at first with 
scattered appressed hairs on both surfaces, more conspicu¬ 
ously so on the midrib and nerves, later glabrate; petioles 0.2- 
3 cm. long, pilose to glabrous; infiorescences closely spicate, 
spikes 1-5 cm. long, intemodes 1-2 rnTn. long; bracts elliptic- 
ovate, 10-12 mm. long, rounded, mucronate, rounded and 
abruptly contracted much below the middle to a subpetiolate 
base, sparsely hirsute, especially on the nerves, inconspicu¬ 
ously intermixed with scattered minute glandular-puberulent 
hairs, ciliate, apical portion erect, mucro 0.4 mm. long; brac- 
teoles 2, linear-lanceolate, 6-7 mm. long, glandular-puberulent, 
ciliate; calyx-lobes 4, linear-lanceolate, 5 mm. long, sparsely 
puberulent, ciliate; corolla 16-17 mm. long, middle lobe of the 
anterior lip obovate-oblong, 9 mm. long, 3 mm. broad, concave, 
lateral lobes oblanceolate-ovate, 10 mm. long, 4 mm. broad, pos¬ 
terior lip oblong-ovate, 9.5 mm. long, 2.5 mm. broad, subemargi- 
nate, all lobes sparsely ciliate near the base; pollen-grains 
about 30 X 20 m; capsule 4-5 mm. long, about 2 mm. broad, pu- 

• T. Calderonii Happ, sp. nov., herbacea peTeiini«;; caulibns ramosis et gracili- 
bus, glanduloso-pubcrulis et pilosis vel glabris; foliis lanceolato-ovatis vel ovatis, 
1-6 cm. longis, 0.5-3.5 cm. latis, apice acuminato, basi obtuso vel rotundo, utrinque 
adprosso-pilosis vel glabratis; petiolis 0.3-3 cm. longis, pilosis vel glabris; spicis 
densis, 1-5 cm. longis, intemodiis 1-2 mm. longis; bracteis eUiptico-ovatis, 10-13 
mm. longis, rotnndis, basi abmpte contracto, sparse pilosis et minute glanduloso- 
puberulis, ciliatis; calyce 4-partito; corolla 16-17 mm. longa.—Collected at Ha¬ 
cienda Concordia, Dept. TJsulutdn, Salvador, Jan. 1924, Calderon S098 (N. T. Bot. 
Card. Herb., type). 
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berulent, more conspicuously so near the apex, the constricted 
base about 1.5 mm. long; seeds 4,1.3 x 1.2 mm. 

Distribution: Salvador. 

Salvador: Hacienda Concordia, Dept. Usulutfin, Jan. 1924, Calderon S098 
(US, NT TYPE, M photo); Hacienda San Antonio, Dept. San Mignel, Jan. 1924, 
Calderon S193 (G, US); shaded bank, vicinity of Ahuachapan, Dept. Ahuachapan, 
alt. 800-1000 m,, 9-27 Jan. 1922, Sta/ndley 19736 (G, US, M). 

This species with ovate-oblong bracts with erect apex and 
inconspicuous glandular-puberulence on the outer surface is 
quite distinct from its close ally, T, nervosum. 

9. T. macrostachyum Happ, n. sp.'^ 

Stems branched, branches slender, at first evenly pilose inter¬ 
mixed with inconspicuous gland-tipped hairs, later pubescent 
in lines, or glabrous; leaves lanceolate-ovate to lanceolate, 1- 
5 cm. long, 0.5-3 cm. broad, obtusish, mucronulate, rounded to 
obtuse at the base, at first appressed-pilose on both surfaces, 
more conspicuously so on the midrib and nerves, later sparsely 
so; petioles 0.3-1.5 cm. long, evenly pilose to pubescent in lines; 
inflorescences more or less loosely spicate, spikes 4-17 cm. long, 
intemodes usually about 2 mm. long; bracts obovate-oblanceo- 
late, 7-9 mm. long, 2.5-3.5 mm. broad, rounded to obtusish, 
mucronate, cuneate and contracted from above the middle into 
a subpetiolate base, conspicuously pilose sparsely intermixed 
with gland-tipped hairs, erect at the apex, mucro about 0.2 mm. 
long; bracteoles 2, lanceolate-linear, 6-8 mm. long, puberulent 
intermixed with inconspicuous gland-tipped hairs; calyx-lobes 
5, filiform, about 3 mm. long, pubescent; corolla 16 mm. long, 
white, middle lobe of the anterior lip obovate, 8 mm. long, 4 iTTm. 
broad, concave, lobes oblanceolate-obovate, 9 mm. long, 4 mm. 
broad, posterior lip obovate-oblong, 7.5 mm. long, 3.8 mm. 

*T. macrostabhyuin Happ, sp. nov., herbacea perennis; caulibus ramosis et 
gracilibus, piloso-glandulosia et pubescentibus vel glabratis; foliis lanceolato-ovatis, 
l-n5 cm. longis, 0.5-3 cm latis, apice acuminato, basi rotundo vel obtuse, utrinque 
adpresso-pilosis; inflorescentiis plus minusve lazis; spicis 4-17 cm. longis; bracteis 
obovato-lanceolatis, 7-9 mm. longis, 2.5-3.5 mm. latis, rotondis vel obtusis cune> 
atisque, supra medium ad basem subpetiolatum contractis, pilosis et parce glandu- 
losis, erectis; calyce 5-partito; corolla 16 mm. longa; stigma ezserta.—Collected at 
OrUla, Balsas Biver, Guerrero, Mexico, alt. 25 m., 12 May 1898, Langlassi 161 (U. S. 
Nat. Herb., type). 
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broad, subemarginate; stigma inconspicuously 2-lobed, stig- 
matic surface protruded upwardly; pollen-grains 28 x 20 /«; 
capsules 5 mm. long, 1.5 mm. broad, puberulent near tbe apex, 
the constricted base about 2 mm. long; seeds 4,1 x 0.8 mm. 

DiSTEiBimoN; southwestern Mexico. 

Gtjeeebbo: Orilla, Balsas River, alt. 25 m., 12 May 1898, LanglassS 161 (K, O, 
US a?TPE, M photo). 

The unusually long spike and the closely glandular-pilose 
bracts contracted above the middle to a narrow subpetiolate 
base are distinctive characters of this species. 

10. T. nemorum T. S. Brandegee in Fniv. Calif. Publ. Bot. 4: 
386. 1913. 

Plant 3-5 dm. high; stems freely branched, branches slender, 
at first evenly and densely glandular-pilose, later pubescent in 
lines, or glabrous; leaves ovate, 1-4 cm, long, 1.5-2.5 cm. broad, 
acuminate, obtusish, cordate to truncate at the base, glandular- 
puberulent, more conspicuously so on the midrib and nerves, 
later sparsely puberulent occasionally intermixed with short 
gland-tipped hairs; inflorescences more or less loosely spicate, 
spikes 1-2 cm, long, internodes about 1 mm. long; bracts ob- 
lanceolate-elliptic, ^7 mm. long, 1.5-2.5 mm. broad, roimded, 
mucronate, rounded and contracted above the middle into a 
subpetiolate base 3-4 mm. long, conspicuously pilose inter¬ 
mixed with glandular puberulence; bracteoles 2, Hnear-lance- 
olate, 5-6 mm. long, glandular-pilose; calyx-lobes 5, filiform, 
glandular-pilose; corolla 15 m m . long, middle lobe of the an¬ 
terior lip obovate, 7 mm. long, 4 mm. broad, concave, lateral 
lobes oblanceolate-o vate, 8 mm. long, 4 mm. broad, posterior lip 
about 7.5 TtiTTi. long, 4 m-m. broad, subemarginate; pollen-grains 
20 X 25 ii‘, capsule 3.5 Timn. long, 1.8 mm. broad, glabrous, the 
constricted base 1 mm. long; seeds 4,1,0 x 0.9 mm. 

PiSTBiBimON: southern Mexico. 

V nTRA Grttz; Baflos Carrizal, Aug. 1912, Fur pus 6071 (UOal type, M photo). 

The cordate leaf, short and inconspicuous spike, and the el¬ 
liptic-ovate, densely pubescent bract are distinctive characters 
of this species and unusual in the genus. 
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11. T. sessilifolium Happ, n. sp.® 

Plant 3-5 dm. higli; stems slender, at first evenly glandular- 
pilose, later densely pilose in linos to glabrate; lower cauline 
leaves ovate, upper cauline leaves lanceolate to linear, 0.5- 
2.5 cm. long, 0.5-1.2 cm. broad, roundish-obtuse, mueronate, 
rounded to obtusish at the base, sparsely stoutish-pilose* on 
both surfaces, inconspicuously rccurved-ciliate; petioles of 
lower cauline leaves about 0.5 mm. long, upper cauline leaves 
sessile; inflorescences more or less closely spicate, spikes 2.5- 
3 cm. long, internodes usually 1-2 mm. long; bracts lanceolate- 
ovate, 8-11 mm. long, 3-6 mm. broad, acuminate, mueronate, 
slightly euneate at the base, glandular-pilose, erect at the apex, 
mucro 0.5 mm. long; bracteoles 2, linear-lanceolate, 8-9 mm. 
long, 1 mm. broad, glandular-pilose; calyx-lobes 5, linear-lance¬ 
olate, 6 mm. long, glandular-pilose; corolla 11-12 mm. long, 
middle lobe of the anterior lip obovate, 6.5 mm. long, 2.5 mm. 
broad, lateral lobes oblanceolate-obovate, 7 mm. long, 2.8 mm. 
broad, posterior lip obovate-oblong, 6.8 mm. long, 2.3 mm. 
broad, subemarginate; pollen-grains about 28 x 22 /*; capsules 
7.2 Tirnn. long, 2.9 mm. broad, puberulent, more conspicuously so 
near the apex, the constricted base 3 mm. long; seeds 4, 2 x 
1.8 mm. 

Distkibxttiok’: south-vrestern Mexico. 

Jalisco: near Chapala, 5 Oct. 1903, Eose 4r EoMer 7618 (US ttpb, M photo). 

The sessile upper leaves and the acumiaate lanceolate-ovate 
bracts, together with the rather soft glandular pubescence, 
are distinctive characters of this species. 

12. T. glutinosum Lindau ex Loesen. in Bull. Herb. Boiss. 2: 
565. 1894. 

Stems branched, branches stoutish, at first glandular-puber- 
ulent intermixed with longer glandular hairs, later densely 

•T. sessilifoliuia Happ, sp. nov., hexbacea perennis; caulibus ramosis et gracili- 
bas, glaadaloso-pilosis vel glabris ; foliis ovatis vel lanceolatO’linearibus, 0.5~2.5 cm. 
longis, 0.6-1.2 cm. latis, apice rotundo vel obtnso, basi rotundo, utrinque parce 
pilosis, sessilibus; spicis densis, 2.5-8 cm. longis; bracteis lanceolato-ovatis, 8-11 
mm. longis, 3-6 mm. latis, aenminatis, basi subenneato, glaaduloso-pilosis; bracte^ 
olis 2, 8-9 mm. longis; calyee 5-partito; corolla 11-12 mm, longa.—Collected near 
Chapala, Jalisco, Mexico, 5 Oct. 1903, Eose f Fainter 7618 (U. S. Nat. Herb., type). 
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lanate in lines; leaves elliptical to lanceolate-ovate, 1-5 cm. 
long, 0.4-2.2 nun, broad, in tbe early stages rounded, later grad¬ 
ually acuminate, obtusish, mueronulate, obtuse to acutisb at the 
base, densely glandular-lanate to somewhat tomentose on both 
surfaces; petioles 0.1-1 cm. long, glandular-puberulent inter¬ 
mixed with longer glandular to densely lanate hairs distributed 
in lines; inflorescences closely spicate, spikes 1-3 cm. long, 
intemodes usually 1-2 mm. long; bracts eUiptic-ovate, 7-10 
mm. long, 3-4 mm. broad, acuminate, obtuse, mucronate, 
slightly cuneate and narrowed below the middle to a subpetio- 
late base, densely glandular-puberulent intermixed with longer 
glandular hairs, erect at the apex, muoro 0.3 mm. long; brac- 
teoles 2, linear to linear-lanceolate, 7-10 mm. long, 1-1.5 mm. 
broad, obtuse to rounded, mueronulate, pubescence similar to 
that of the bracts; calyx-lobes 5, lanceolate, 5-6 mm. long, pu- 
berulent; corolla 12 mm. long, anterior and posterior lips about 
7 mm. long; pollen grains about 43 x 30 /t. 

Distribution’: southern Mexico. 

Morelos: near Xochicalco^ Distr, CuemaTaca, Dec. 1887, Seler 401 (B type). 

This species is readily recognized on account of the sub- 
lanate character of the pubescence. 

13. T. Langlassei Happ, n. sp.’ 

Stems branched; branches stoutish, at first glandular-puber¬ 
ulent intermixed with scattered glandular-pilose hairs, later 
puberulent and pubescent in lines, more or less glabrate; leaves 
on the lower branches lanceolate, 1-3.5 cm. long, 0.2-1 csm. 
broad, upper leaves frequently ovate, 5-6 cm. long, gradually 
acuminate, mucronate, rounded to subeordate at the base, at 
first glandular-puberulent occasionally intermixed with glan- 

• T. Langlassei Happ, sp. nov., herbaoea perennis; caulibus ramosis, glandaloso- 
pnberulia et paxce glaaduloso-pilosis vel glabris; foliis lanoeolatis vd OTatis, 1-6 cm. 
longis, 0.2-2 cm. latis, apiee acamijiato, basi rotimdo vel subcordato, xiltrinqne glan- 
dnloso-pnbeniliB et porco glaadnloso-pilosis vel glabris, petiolis 0.2—1.6 cm. losgis; 
spieis densis, oirciter 1.2 cm. longis, iatemodiis 1 mm. loagis; braetds lanceolatis 
vel lanceolato-ovatis, 6-6 mm. longis, 1.6-2 mm. latis, apice aenminato, basi enneato, 
glandtiloso-puberulis et glanduloso-pilosis, apice paice reenrvato; braoteolis 2; 
oalyce 6-pa*titoj corolla 14 mm. longa.—Collected at San Gleromito, Guerrero, Mex¬ 
ico, alt. 76 m., LcmglassS 7IS (Gray Herb. nra). 
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diilar-pilose hairs on both surfaces, more conspicuously so on 
the midrib and nerves, later glabrate; petioles 0.2-1.5 cm. long, 
evenly glandular-puberulent occasionally intermixed with 
glandular-pilose hairs, to pubescent in linos; inflorescence 
closely spicate, spikes about 1.2 cm. long, internodes usually 
about 1 urm. long; bracts lanceolate to lanceolate-ovate, 5-6 
mm. long, 1.5-2 mm . broad, acuminate, acute, mucronate, cune- 
ate and gradually contracted below the middle into a subpetio- 
late base, glandular-puberulent closely intermixed with long 
simple pilose hairs, apex slightly recurved, mucro about 0.2 
mm. long; bracteoles 2, lanceolate-linear, 4-5 mm. long, pu- 
berulent sparsely intermixed with pubescent hairs; calyx- 
lobes 5, filiform, 3-4 mm. long, glandular-pubescent; corolla 
14 mm. long, white, middle lobe of the anterior lip obovate, 

7 mm. long, 4 mm. broad, lateral lobes oblanceolate-obovate, 

8 mm . long, 4 mm. broad, posterior lip oblong-obovate, about 
7 mm. long, 3 mm. broad, subemarginate; pollen-grains about 
25 X 20 j*; capsules 6 mm. long, 2 mm. broad, pubescent near the 
apex, the constricted base about 2 mm. long; seeds 4, 1.8 x 
1.2 mm. 

DiSTRiBunoiT: southwestern Mexico. 

Gubrrebo: San G^eromito, alt. 75 m., LanglasaS 71 $ (G type, TJS, K, B, M photo). 

The rather large primary leaves, short spikes, and small 
densely pubescent, closely imbricated bracts render this spe¬ 
cies of easy recognitioru 

14. T. Hintonii Happ, n. sp."* 

Plant 1 m. high; stems branched, at first densely glandular- 
pilose, later pilose in lines, more or less glabrate; leaves ovate 
to elliptical-lanceolate, 1-2.5 cm. long, 0.5-1 cm. broad, acumi- 

^T. Hintonii Happ^ sp. nov., herbacea perennis; caulibus ramosis et gracilibus, 
dense glanduloso-pilosis vel glabris; foHis ovatis vel elliptieo-lanceolatis, 1-2.5 cm. 
longis, 0.5-1 cm. latis^ apice acuminate, basi rotundo vel acuto, utrinque glandu- 
loso-puberulis et glanduloao-pilosis vel glabris, utrinque ex medio-nervo 2-4 nervis; 
spicis plus minusve densis, 1-3 cm. longis, intemodiis 1.5-3 mm. longis; bracteis 
ovatis vel lanxseolato-ovatis, 6-9 mm. longis, 4-5 mm. latis, apice rotundis, infra 
medium cuneatis, glanduloso-puberulis et glanduloso-hirsutis, mucrone recurvato; 
bracteolis 2, 6-8 mm, longis; calyce 5-partito; corolla 20-22 mm. longa.—Collected 
on hill, Quayabal, Distr. Temascaltepec, Mexico, 12 Beb. 1933, Einton $37$ (Herb. 
Boy. Bot. Gard. Hew, type). 
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nate, obtusish, mucronulate at the apex, rounded-obtuse to 
acutiah at tbe base, glandular-puberuleut inteiroixed "with 
longer glandular bairs on botb surfaces, more conspicuously 
so on tbe midrib and nerves; petioles 0.1-0.7 m-m. long, glandu- 
lar-puberulent intermixed witb longer glandular bairs; inflo¬ 
rescences more or less closely spicate, spikes 1-3 cm. long, 
internodes usually 1.5 mm. long; bracts lanceolate-ovate, 6-9 
mm. long, 4-5 mm. broad, mostly acuminate, acute, and mod¬ 
erately contracted below tbe middle to a subpetiolate base, 
glandular-puberulent intermixed witb longer glandular bairs, 
erect at tbe apex, mucro 0.2-1.2 mm. long, conspicuously re¬ 
curved; bracteoles 2,6-8 mm. long, about 1 mm. broad, linear- 
lanceolate, obtuse, glandular-puberulent intermixed witb glan¬ 
dular-pilose bairs; calyx-lobes 5, filiform, about 5 mm long, 
minutely glandular-puberulent sparsely intermixed witb glan¬ 
dular-pilose bairs; corolla 20-22 mm long, blue and white, tbe 
middle lobe of the anterior lip subsagittate and abruptly nar¬ 
rowed below tbe middle to the base, 12 mm. long, 7 mm. broad, 
concave, lateral lobes obovate-oblong, 13 mm. long, 7 mm. 
broad, obtuse, posterior lip oblong-obovate, 12.5 mm. long, 4 
mm. broad, subemarginate; pollen-grains about 28 x 20 m; 
capsules 6 mm. long, 2.5 mm. broad, glabrous, tbe constricted 
base 2 mm. long; seeds 4,1.8 x 1.6 mm. 

Distribution: southwestern Mexico. 

Mbxioo: hill, GuayabaJ, Distr. Temascaltepec, 12 Feb. 1933, Einton S$7S (K 
TYPE, M, M photo); dry hill, Bejucos, Distr. Temascaltepec, alt. 610 m., 3 Nov. 1933, 
EMon SS89 (K, M). 

This species is distinguished from its near relative, T. EilUi, 
by the more costate condition of tbe leaves, acuminate bracts, 
and closer and more glandular pubescence. 

15. T. polystachyum Nees in Bentb. Bot. Voy. Sulphur, p. 
148. 1844; DC. Prodr. 11: 468. 1847; Seem. Bot. Voy. Herald, 
p. 325, pi. 68. 1856, excluding specimen Seemann 2113; Hemsl. 
Biol. Cent.-Am. Bot. 2: 526. 1882. 

Plant subcaespitose; stems freely branched, branches slen¬ 
der, at first evenly glandular-hirtellous intermixed witb occa¬ 
sional long simple bairs, later pubescent in lines, or glabrous; 
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leaves lanceolate to ovate, 1—5 cm. long, 0.5—2.5 cm. broad, acu¬ 
minate to obtnsisb, mucronate, acute to rounded at the base, at 
first scattered appressed-piloso on both surfaces, more con¬ 
spicuously so on the midrib and nerves, later glabrate; petioles 
0.2-1.5 cm. long, pilose to glabrous; inflorescences more or less 
loosely imbricated, spicato, spikes 1-7 cm. long, intemodes 
mostly 2 iriTn. long; bracts lanceolate-ovate, 11-12 mm. long, 
4-5 mm. broad, obtusish, mucronate, mucro about 0.5 mm. long, 
euneate and gradually contracted below the middle into a sub- 
petiolate base, densely glandular-puberulent very sparsely 
intermixed with scattered appressed hairs, sparsely ciliate, 
apex erect; bracteoles 2, lanceolate-linear, 4-5 mm. long, glan¬ 
dular-puberulent intermixed with scattered hirsute hairs; 
calyx-lobes 4, lanceolate-linear, 2-3 mm. long, glandular-puber¬ 
ulent intermixed with hirsute hairs; corolla 11 mm. long, 
middle lobe of the anterior lip obovate-oblong, 6 mm. long, 
3 mm. broad, lateral lobes obovate-oblanceolate, 7 mm. long, 
3 mm. broad, posterior lip obovate-oblong, 6.3 mm. long, 2.8 
mm. broad, all lobes sparsely short-ciliate near the base; pol¬ 
len-grains about 32 X 20 /*; capsules 5 mm. long, 2 mm. broad, 
the constricted base 1.5 mm. long; seeds 4,1.5 x 1.3 mm. 

Distribution'; Central America. 

Honduras: Tiger Island, Gulf of Fonseca, SiruilciAr, without mmber (K type, 
M photo); vicinity of Amapala, Tiger Island, alt. 250 m. or less, 14 Feb. 1922, 
StandUy S0700 (G, US, NY). 

The glabrate leaves and lanceolate-ovate bracts with close 
glandular pubescence are important diagnostic characters of 
this species. 

16. T. tenoissimum Rose in Contrib. TJ. S. Nat. Herb. 1: 349. 
1895. 

Plant 3-4 dm. high; stems freely branched, branches slender, 
at first evenly puberulent, later pilose in lines, more or less gla¬ 
brate; leaves lanceolate to ovate, 1-7 cm. long, 0.3-4.5 cm. 
broad, acuminate, obtuse, mucronulate, acutish to rounded at 
the base, glandular-pubescent to glabrate on both surfaces ex¬ 
cept for scattered hirsute hairs usually on the midrib and 
nerves; petioles 0.1-2.5 cm. long, evenly glandular-puberulent 
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to pilose ia lines; inflorescences more or less loosely spicate, 
spikes 1-5 cm. long, internodes nsnally 1-2 mm. long; bracts 
lanceolate-ovate, 5-7 mm. long, 2-3 mm. broad, acuminate, ob- 
tusish, mucronate, closely glandular-puberulent, inconspicu¬ 
ously pilose-ciliate, apex erect, mucro about 0.3 mm. long; brac- 
teoles 2, linear-lanceolate, 5 mm. long, puberulent, ciliate; 
calyx-lobes 5, Aliform, 3 mm. long, puberulent, ciliate; corolla 
about 12 mm. long, white, middle lobe of the anterior lip obo- 
vate, 5.5 mm. long, 2.5 mm. broad, lateral lobes oblanceolate- 
ovate, 6 mm. long, 2.5 mm. broad, posterior lip obovate-oblong, 
about 6 mm. long, 2.3 mm. broad, subemarginate; stigma incon¬ 
spicuously 2-lobed, stigmatic surface protruded upwardly; 
pollen-grains about 25 x 20 capsule 3.7 mm. long, 1.5 mm. 
broad, puberulent near the apex, the constricted base 1 mm. 
long; seeds 4,1.2 x 1 Tn-m. 

DiSTRiSTTnoN: southwestern Mexico. 

Colima: without definite locality, Feb. 1891, Palmer 1297 (Q, US type, NT, M 
photo). 

The slender bracts, with inconspicuous glandular pubes¬ 
cence, and the slight habit of this species are unusual in the 
genus. 

17. T. hispidum Nees in DC. Prodr. 11: 468. 1847; A. Gray, 
Syn. FI. N. Amer. 2^: 331. 1878; Coult. in Oontrib. TJ. S. Nat. 
Herb. 2: 325. 1892; Lindau ex Loesen. in Bull. Herb. Boiss. 2: 
565. 1894; Standley in Oontrib. TJ. S. Nat. Herb. 27: 351. 1928. 

Pis. 28; 32, fig. 1; 33, figs. 3 & 8. 

T. nervosum Nees var. hispidum Torr. in Emory, Bot. TJ. S. 
& Mex. Bound. Surv. 2: 125. 1859. 

Suffruticose plant, decumbent to ascending, 1 dm. to 1 m. 
high; stems several, freely branched, slender, at first evenly 
hispid, later pubescent in lines, to glabrate; leaves usually 
lanceolate to lanceolate-ovate, occasionally ovate, 0.5-5 cm. 
long, 0.1-2.5 cm. broad, usually acuminate to acute at the apex, 
acuminate to rarely subcordate at the base, at first scattered- 
pubescent on both surfaces, more conspicuously so on the mid¬ 
rib and nerves, later glabrate; petioles 0.1-1 cm. long, pubes¬ 
cent to glabrate; inflorescences more or less loosely spicate, 
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spikes 1-5 cm. long; bracts usually lanceolate to lanceolate- 
ovate, occasionally ovate, usually acuminate to acute, occasion¬ 
ally obtusish at tbe apex, acuminate to acute at tbe base, con¬ 
tracted below the middle to a subpetiolate base, scattered-his¬ 
pid on the outer surface, more conspicuously so on the nerves, 
hispid-ciliate, usually conspicuously recurved near the apex, 
mucro 0.5-0.8 mm. long; bracteoles 1-5, linear-lanceolate, 1- 
3 mm. long, hispidulous; calyx-lobes 4, linear-lanceolate, his- 
pidulous; corolla 9-11 mm. long, middle lobe of the anterior lip 
oblong-obovato, about 5 mm. long, 1.3 mm. broad, obtusish at 
the apex, concave, lateral lobes ovate-oblong, about 5 m m . long, 
2 mm. broad, posterior lip obovate, about 5 mm. long, 2 mm. 
broad, subemarginate; pollen-grains about 38 x 20 /»; capsules 
4-5 mm. long, about 2 mm. broad, pubescent near the apex, the 
constricted base about 1.5 mm. long; seeds 4,1.3 x 1.2 mm. 

Distribution: southwestern United States, Mexico, and Central America. 

United States. 

Texas: ‘^de Be jar a la oolonia d* Austin, April 1828, Berlandier 1640 = $70 

(K). 

New Mexico: **Bravo del Norte near Puercos River,without date, Schott^ 
without number (P). 

Arizona: Titcomb Lake, 11 July 1919, Stdlmaoh 19$ (UTex); Stone Cabin 
Canyon, Santa Rita Mts., 20 Sept.-4 Oct. 1902, Griffiths ^ Thornier 74 (US, 
UAriz); Santa Rita Porest Reserve, 8-13 Sept. 1902, Griffiths $4S9 (US) ; fenced 
area, Santa Rita Forest Reserve, 27 Sept.-4 Oct, 1903, Griffiths 5957 (US, M); 
north slope of Santa Rita Mts., 29-31 Aug. 1904, Griffiths 7006 (M); Santa Rita 
Mts., 2 Sept. 1929, Kearney 5987 (US ); foot-hills of the Santa Rita Mts., 6 May 
1881, JPringle, without mmber (G, US, NY, M, P, Phil A cad, P); same loc^ity, 11 
June 1884, Tringle, without mmber (NY, P, PhilAcad); arid gravelly hillsides, 
Stone Cabin Canyon, Santa Rita Mts., 6-10 July 1903, Thornier, without number 
(UAriz); Stone Cabin Canyon, Santa Rita Mts., alt. 1300 m., 15 Oct. 1903, Thorn¬ 
ier 103 (US, NY, M, UCal, D, P, UAriz) ; Santa Rita Rang© Reserve, 29 Sept. 1913, 
Wooton, without rmmber (US); Santa Rita Mts., 10 Sept. 1914, Wooton^ without 
mmber (US); near Patagonia, Santa Cruz Co., 31 May 1930, Harrison 7177 (US, 
P); 8 miles south of Yail, alt, 1100 m., 31 Aug, 1903, Jones, without number (P); 
‘ ^Babiroquivra Mts.,'' 19 Sept. 1929, Jones $500$ (G, M, UCal, CalAcad, P, UTex) ; 
Patagonia, May 1902, Ormtt, without wamber (UCal); North Baboquivari Canyon, 
11 Oct. 1925, Peebles, Eaarison # Kearney $99 (US); Baboquivari Mts., 21 Aug. 
1932, Peebles 8996 (US, P) ,• Camp Crittenden, alt, 1400 m., coll, of 1874, BothrocTc 
686 (G, US, P); South Cafion, Pima Co., 9 April 1928, ThacTcery 137 (US). 

Mexico. 

Without Definite Locality : Mexican Boundary Survey, without colleator, 731 
(US); ''at locos mulcas,'’ Deo. 1834, Ehrenberg, without number (B); "Bade by 
Grande,'* without date, Ehrenberg 678 (G, B); "prope las ajuntas am Montezuma 
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Fluss,” Jan. 1840, Shrenberg 1072 (G, B ttpb) ; -without definite locality or date, 
Parkinson, without number (K) j -without definite locality or date, Beler, without 
number (US). 

Tamaulipas: La Vegonia, vicinity of San Jos§, alt. 800 m., 2 July 1930, Bartlett 
10082 (F); Canon, La Tamaulipeca, vicinity of San Miguel, 29 July 1930, Bart¬ 
lett 10709 (US, F); Sierra de San Carlos, coll, of 1836, Berlandier $181 (Q-, 
PhilAcad) j vicinity of Victoria, alt. about 320 m., 1 Feb.-9 April 1907, Palmer 
86 (G, US, NY, M, F, UCal); Victoria, alt. 600 m., 23 March 1925, Bunyon 880 
(US) \ base of mountains, near Victoria, alt. 400 m., 4 April 1926, Bunyon 94$ 
(US); without definite locality, April 1926, Bunyon 4t Tharp 4053 (US). 

Nuevo Leon: below Dawes, mountains near Monterey, alt. 600 m., July 1933, 

C, S, # M, T. Mueller 297 (F) ; hills, near Monterey, 7 June 1888, Pringle, ioith- 
out number (F) j calcareous soil, Monterey, alt. 500 m., 7 Sept. 1902, Pringle 11080 
(G, US, NT, M, F). 

Coahuila: Saltillo, coU. of 1878, Parry 24 (G); Soledad, 25 miles southwest from 
Monclova, 9-19 Sept. 1880, Palmer 1089 (G, US, NY, F, PhilAcad). 

Chihuahua: rocky hills, Santa Bosa, without date, Bigelow^ without number 
(NT ); Guayanopa Canyon, Sierra Madre Mts., alt. 1100 m., 24 Sept. 1903, Jones, 
without mmber (US, D, P); southwestern Oiihuahua, Aug.-Sept. 1885, Palmer 
125 (G, US) j same locality and date. Palmer 125/208 (US, NT, K, PhilAcad). 

San Lxns Potosi: 22® N. Lat., alt. 1800-2500 m., coll, of 1878, Parry # Palmer 
700 (G, US, M, PhilAcad); Minas de San Bafael, Nov. 1910, Purpus 4969 (M, F, 
UOal, P); Sierra de Guascama, June 1911, Purpus 5280 (G, US, NY, M, F, UOal) 5 
near Tancanhuitz, Feb. 1888, 8eler 756 (B). 

Dueanqo: ^^chaparrales zwischen Maximi u. Ojuelo,*^ alt. 1300 m., 13 Sept. 1908, 
Bndlioh 258 (B); sparingly about Iron Mt., city of Durango and vicinity, Sept. 
1896, Palmer 625 (G, US, NY, M, Cop, F, UCal). 

Sonoea: Canyon Sapopa, Bio Mayo, 19 Oct. 1934, Gentry 1084 (M); Cochuto, 
alt. 1600 xn., Eartman 76 (G, US, F, UCal) 5 gravelly wash in canyon, at head of 
San Carlos Bay, 8 July 1921, Johnston 4862 (G, UCal, CalAcad); under shrubs, dry 
hills, 2 Dec. 1890, Lloyd 448 (G); Magdalena, 6 Oct. 1922, Orcutt 1852 (US) ,* with¬ 
out definite locality, coll, of 1869, Palmer 27 (G, US); Guaymas, Sept. 1887, Palmer 
240 (G, US); 5 miles below Minas Nuevas, 12 March 1910, Bose, Standley # BusseU 
12672 (US, NY); along an arroya, vicinily of Alamos, 13 March 1910, Bose, Stand- 
ley # Bussell 12741 (US, NY); hillsides, Santa Cruz, 25 Sept. 1867, Thurber 918 
(G, NY, F); along banks of dry stream, 5 mi. south of San Bafael, 21 Oct. 1932, 
Wiggins 5942 (D) ,• arroyo 2 mi. east of Bancho San Carlos, on road to Norio, 28 
Oct. 1932, Wiggins 6147 (D); valley of mountain stream near Sonoita, coll, of 1861, 
Wright 1466 (G, NY, M, PhilAcad, UCal). 

Lower Oalepobnia: Sierra de Laguna,’’ 21 Jan, 1890, Brandegee, without 
number (NY, UCal). 

Zaoateoas: without definite locality. Coulter 1206 (G, K). 

Sinaloa: Mazatlan, 3 Nov. 1893, Brandegee, without number (US, UCal); Ooli- 
acan, 7 Sept. 1904, Brandegee, without number (G, US, UCal); Presidio de Mazat¬ 
lan, 7 June 1849, Gregg 1168 (M); San Bias, 30 Jan. 1927, Jones 2804$ (F, P); 
Bosario, Jan. 1895, Lamb 454 (G, D) \ Cerro del Cajon, Pueblo de las Francas, alt. 
65 m,, Oct.-Nov. 1917, Montes Salasar 10 (US); Ymala, 25 Sept .-8 Oct. 1891, 
Palmer 1726 (G, US), same locality and date, 1729 (US) 5 Hacienda Oso, Partida 
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SS008 (ITS); Eosario, 21 Juno 1897, Rose 1399 (US); vicinity of Topolobampo, 23 
March 1910, Rose, Standley ^ Rimcll 13356 (US, NY); vicinity of Mazatlan, April 
1910, Rose, Standley ^ Russell 18763 (G, US, M, F) ; mountains at headwaters of 
Mazatlan Eiver, Feb. 1889, W. G. Wright 1395 (US, M, F, UCal, D). 

Natasit: without definite locality, 5 Jan.-C Fob. 1892, Palmer^ without number, 
(US); Acaponeta, 23 June 1897, Rose 14i8 (US); vicinity of Jalisco, 10 Nov. 1925, 
Ferris 5888 (D); Ingenio, Santiago, 2 June 1849, Gregg 1076 (M). 

Guanajuato; without definite locality, coll, of 1880, Duges, without number 
(G); without definite locality, coll, of 1889, Duges 77 (G, US); dry mountains, with¬ 
out definite locality, coll, of 1891, Duges 77 (G). 

Jalisco: near '^Amatitlan,’' uplands west of Guadalajara, 24 May 1849, Gregg 
866 (M ); La Barranca, Guadalajara, 16 Nov. 1930, Jones 37384 (M, P); Tuxpan, 
Feb. 1904, Purpus 498 (US, UCal, P). 

Yeea Cruz ; fields, Eio de Santa Maria, Zacuapan and vicinity, Nov. 1906, Purpus 
3359 (G, US, NY, M, F, UCal); La Fernera, Purpus 8337 (UCal); Eemudadero, 
Dec. 1922, Purpus 8867 (UCal, D), same locality, March 1923, Pwrpus 9033 (UCal) ; 
rocky places, Eemudadero, April 1927, Purpus 11053 (F) ; rocky soil, Eemudadero, 
Nov. 1926, Purpus 11059 (US, F) ,• rocky thorn forests near Eaneho Eemudadero, 
March 1928, Purpus 11155 (PhilAcad) ; same locality and date, Purpus 1115Ba (D); 
rocky places, Eaneho Eemudadero, April 1930, Purpus 11165 (Cop). 

Qubrrtaro: Tollman, Dec. 1840, Ehrenberg, without number (P); near Quere- 
taro, 20-23 Aug. 1906, J. N, 4r J- Rose 11173 (US) 5 Queretaro, coll, of 1910-13, 
Arsdne 10436 (US). 

Hidalgo; Ixmiquilpan, Aug. 1905, Purpus, without number (P) 5 Zimapan, with¬ 
out date. Coulter 1305 (K). 

Puebla; Coxcatlan, Sept. 1909, Purpus 4183 (G, US, NY, UCal). 

Mexico: San Simmito, Tejupilco, Distr. Temascaltepec, 28 March 1932, Einton 
437 (K) 5 Eincdn de Aquirres, Tejupilco, Distr. Temascaltepec, alt. 1290 m., 29 May 
1932, Einton 711 (K); hill, Ypericones, Distr. Temascaltepec, alt. about 1500 m., 
17 Dec. 1932, Einton 3963 (M, K); Plaza de Gallos, Distr. Temascaltepec, alt. 1200 
m., 21 Dec. 1932, Einton 3991 (K). 

Morelos ; Cuernavaca, 15 Nov. 1865-66, Bourgeem 1361 (G, K, Utrecht) 5 San 
Anton, Cuernavaca, 14 Oct. 1904, Seler 4189 (G, B). 

Mioitoacan: Quinceo, vicinity of Morelia, alt. 2800 m., 11 Nov, 1909, Arshne 
3344 (US, M, B) j Punguato, vicinity of Morelia, alt, 1950 m., 25 Aug. 1918, Arsine 
6703 (US, M); Hacienda Ooahuayula, Fob. 1901, EmrioTo 173 (F); La Piedad, 
without date, AleaZa, without number (F), same locality, without date, Arriaga, 
without number (F). 

Colima: without definite locality, 9 Jan ,-6 Feb. 1891, Palmer 1133 (G, US, NY). 

Guerrero: E. F. Balsas,’' Coyuca, Distr. Coyuca, 25 Jan. 1934, Einton 

5546 (M, K); ‘^Cerro grande bei Ohalapa,” Nov. 1929, Sohultse 335 (B). 

Oaxaca: valley of Etla, Sept. 1895, Aharexs 738 (G); ‘‘Cerro de la Soledad,” 
20 Nov. 1895, Seler 1367 (G, NY, B); Monte AJban, near Oaxaca City, alt. about 
1700 m., 27 Nov. 1894, C. X. Smith 738 (NY, M); Oaxaca Valley, alt. 1600 m., 4 
Oct. 1894, a L. Smith 734 (US). 

Oampbohe: without definite locality or date, Chrisma/r, without number (B). 

Yucatan: Izamal, coll, of 1888, Gaumer, without rvumber (F ); open lands about 
Izamal coll, of 1895, Gaumer 398 (G, US, NY, M, Cop, F, CalAcad); San Anselmo, 
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without date, Oanmer 1740 (M, P); Temax, without date, Gaumer 1741 (F); Poco- 
boch, without date. Gamier S$41 (US, M, P, P); Calotmul, without date, GauTner 
SS4S (P, Cop )) Kancabcouot, March 1917, Gaumer 4' Sons SS592 (US, NT, M, B, 
Cop, P, UCal, CalAcad); Colonia San Cosine, 20 Peb. 1906, Greerman SSI (G-, P); 
top of mound, Calotmul, 1 Jan. 1932, lMndellll47 (P); edges of copses, Chal-tun-ha 
road near Izamal, 14 Jan. 1895, MiUspaugh 78 (US, P, CalAcad); Progresso, 5 
March 1899, MUUpaugh 168S (P); Merida, 11 Peb. 1903, Seler 3824 (G, B, P); in 
clearing, Chichen Itza, 11 June 1932, Steere 1219 (US); near Merida, coll, of 1896, 
Valdes 70 (G, US, NY, M, P, UMich). 

Salvador: Hacienda San Antonio, Dept. San Miguel, Jan. 1924, Calderon 8113 
(US). 

Costa Eica.: dry thicket, Bebedero, Provincia Guanacaste, '‘near sea level, 3 
Peb. 1926, Standley 4' Valerio 46694 (US). 

This most widely distributed and abundant species is rather 
variable. The stem ranges from decumbent to erect. The 
bracts vary from ovate-lanceolate to lanceolate with a rather 
loose imbrication. The pubescence is generally of rather long 
and sparse hairs. The color of the corolla varies from white to 
deep yellow with occasional purplish spot-like markings. 

17a. T. hispidum Nees var. Oreenmanii Happ, n. var.^^ 

Suffruticose plant, 1-2 dm. high; stems freely branched, 
branches slender; leaves lanceolate-ovate, acuminate, acute to 
somewhat mucronulate, acute to obtuse at the base; inflores¬ 
cences more or less loosely spicate, spikes 1-7 cm. long; bracts 
lanceolate-oblong, 10-13 mm. long, about 3 mm. broad, conspic¬ 
uously recurved, hispid on the outer surface, more noticeably 
so on the nerves, densely hispid-ciliate, the mucronate tip 0.5- 
0.8 mm. long; flowers creamy-white with striate purple lines; 
capsule about 5 mm. long, the constricted base 1 mm. long; 
seeds 4,1.5 x 1.2 mm. 

DiSTRiBTmoN: Nicaragua. 

Nicaragua : between Managua and Asososca, 24 Peb. 1922, J. Jf. 4^ If. T. Greenr 
man 6687 (M type) ; Managua, 14 Dec. 1925, CTicwes 44 (US). 

The rather long, conspicuously recurved, densely ciliated 
bracts mark this variety. 

“ T, bispiduna Nees var, Greenmanil Happ, var. nov., berbacoa perennis; spicis 
plus minusve laxis; bracteis lanceolato-oblongis, 10—13 mm. longis, apice et basi 
acuminatis, glanduloso-bispidulis et hispidis, apice recurvato; cetero si miH speciei,— 
OoUectcd between Managua and Asososca, Nicaragua, 24 Peb, 1922, J, 3f. If. T. 
Greerman 6687 (Mo. Bot. Gard, Herb,, type). 
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18. T. scabrum Torr. n. sp. in lierb.^“ 

Suffruticose plant, 1-2 dm. high; stems freely branched, 
branches slender, at first evenly glandular-hispid, later pubes¬ 
cent in lines, more or less glabrate; leaves lanceolate to lanceo¬ 
late-ovate, 1-2 cm. long, 0.4-0.8 cm. broad, closely glandular- 
hispidulous on both surfaces intermixed with scattered hispid 
hairs, more conspicuously so on the midrib and nerves, 
sparsely bispid-ciliate; petioles 1-3 mm. long, pubescent; in¬ 
florescences more or less loosely spicate, spikes 1-4 cm. long, 
intemodes usually 1 mm. long; bracts lanceolate-linear, 7-8 
mm. long, about 2 mm. broad, obtusish at the apex, mucronate, 
usually erect, long-cuneate at the base, densely glandular-pu- 
berulent intermixed with comparatively short, scattered hispid 
hairs, more conspicuously so on the nerves, closely ciliate, hairs 
about 1 mm. long; bracteolos 2, linear-lanceolate, 4-5 mm. long, 
glandular-puberulent, hispid-ciliate; calyx-lobes 4, linear-lan¬ 
ceolate, 3 mm. long, puberulent, ciliate; capsule about 4 mm. 
long, 2 mm. broad, puberulent near the apex, the constricted 
base 1 mm. long; seeds 4,1.2 x 1 mm. 

Distribution: northern Mesdco. 

Sonora: gravelly hills, Fronteras, June 1851, Thurber 4S2 (G, NT type, M 
photo). 

San Luis Potosi: vrithout definite locality, coll, of 1871, Virlet d^Aoust 810 
(Oop). 

This pronouncedly decumbent plant shows close affinities 
with T. hispidum in its general characters, but the lanceolate- 
linear bracts and glandular-hirtellous puberulence, together 
with its decumbent habit, mark it quite definitely as a distinct 
species. 

19. T. glandulosum Oersted in Kjoeb. Vidensk. Meddel. 171. 
1854; Hemsl. Biol. Oentr.-Am. Bot. 2: 526. 1882. 

** T. scahnim Ton., sp. nov., herbacea perennis; canlibus et ramis gracilibns, 
glandnloso-hispidis vel glabris; foliis lanceolatis vel lanceolato-ovatis, 1-2 cm. 
longis, 0.4-0.8 mm. latis, ntrinque dense glandnloso-hispidnlis, hispidis vel glabris; 
bracteis lanceolato-linearibns, 7-8 mm. longis, cnneatis, apice obtuso, basi acnto vel 
obtuso, dense glandnloso-hispidnlis et sparse hispidis, mncrone ereoto; bracteolis 2 ; 
calyce 4-partito,—Collected on gravelly hills, Pronteras, Sonora, Mexico, Jnne 1861, 
Thwrber 4S2 (N. T. Bot. Gard. Herb., type). 
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Stems freely branched, branches stoutish, at first evenly and 
densely simple-pilose intermixed with shorter stipitate-glan- 
dular hairs, later pubescent in lines, or glabrous; leaves lance¬ 
olate-ovate to oblong-ovate, 1-8 cm. long, 0.3-5 cm. broad, acu¬ 
minate, mucronulate to acute, obtuse to subcordate at the base, 
scattered-pUose, conspicuously so on the midrib and neiwes on 
both surfaces; petioles 0.3-3.5 cm. long, pilose intermixed with 
short stipitate-glandular hairs; inflorescences more or less 
loosely spicate, spikes 1-5 cm. long; bracts oblong-linear to 
oblong-lanceolate, 7-9 mm. long, 1-2 mm. broad, obtuse to 
rounded at the apex, mucronate, closely glandular-pubemlent 
intermixed with scattered pilose hairs, densely ciliate; brac- 
teoles 2, linear, 5-6 mm. long, glandular-pubescent; calyx-lobes 
5, linear-lanceolate, 3-4 mm. long, glandular-pubescent; corolla 
21-23 mm. long, middle lobe of the anterior lip obovate-oblong, 
12 mm. long, 6 mm. broad, slightly concave, lateral lobes obo¬ 
vate-oblong, 13 mm. long, 5 mm. broad, posterior lip oblong- 
obovate, about 11 mm. long, 4 nun. broad, subemarginate; pol¬ 
len-grains about 37 X 25 /I; capsules and seeds not seen. 

Distribution: southern Mexico. 

Oaxaca : Amolojas, 25 Dec. 1906, Congatti 1663 (F); Cuicatian, alt. 500 m., 2 
Dec. 1897, Comafti 4' GongoLee 645 (G); dry land near Late CJhapala, coll, of 1900, 
Junvier, without ivumber (US); ‘‘Eio de las Vueltas,'^ Dec. 1842, Liebmanu 10751 
(B, Cop TYPE, F photo, M photo); Tomellin Cafion, alt. 900 m., 17 May 1894, Pringle 
5853 (G, Cop) j same locality, alt. 1000 m., 30 Nov. 1895, Pringle 6174 (G, US, NY, 
M, F, PhilAcad, CalAcad); below Jayacatlan, alt. 1000 m., 9 Feb. 1895, L, C. Smith 
355 (G). 

The broad leaves and linear-ovate bracts with rather hirsute 
pubescence mark this species. 

20. T. aureum Rose in Contrib. U. S. Nat. Herb. 1: 349. 
1895. PI- 33, fig. 4. 

Plant e-9 dm. high; stems freely branched, branches stoutish, 
at first evenly and densely glandular-pubescent, later glandu¬ 
lar-hirsute in lines, glabrate; leaves lanceolate-linear to oblong- 
ovate, 1-8 cm. long, 0.2-3 cm. broad, long-acuminate, obtuse to 
acute, mucronulate, scattered-pilose on both surfaces, more 
closely so on the naidrib and nerves, ciliate, later less conspicu¬ 
ously so; petioles 0.2-^ cm. long, glandular-pubescent; inflores- 
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cences more or less loosely spicate, spikes 1-4 cm. long, inter- 
nodes usually 3 -mm. long; flowers yellow; bracts linear-oblong 
to lanceolate-oblong, 7-8 mm. long, 0.8-1.5 mm. broad, acute 
to rounded at the apex, sometimes mucronate, densely glan- 
dular-puberulent intermixed with longer multicellular-glandu¬ 
lar hairs; bracteoles 2, linear-oblong, 7-9 mm. long, 0.6-1 mm. 
broad, similarly pubescent; calyx-lobes 5, linear, 4-5 mm. long, 
glandular-pubescent; corolla 21-23 mm. long, middle lobe of 
the anterior lip obovate-oblong, 12 mm. long, 6 mm. broad, 
lateral lobes obovate-oblong, 13 mm. long, 5 mm. broad, poste¬ 
rior lip obovate-oblong, about 11 mm. long, 4 mm. broad, sub- 
emarginate; pollen-grains about 37 x 22 /»; capsule 7 mm. long, 
2.5 mm. broad, glabrous, the constricted base 3 mm. long; seeds 
4,2.4 x1,8 mm. 

Distribution: Mexico. 

Ohihuasua: mthout definite locality, coll, of 1892, Eartmaru 101$ (G). 

Sinaloa: road from Las Flechas to La Bostra, 22 Feb. 1899, Goldman $81 (US); 
Balboa, coll of 1923, Ortega5186 (US); Mazatlan, coll, of 1925, Ortega 5660 (US). 

Colima; -witbont definite locality, 9 Jan.-6 Feb. 1891, Palmer 1$08 (G, US type, 
NT, M photo). 

Puebla: monutams near Tehuacan, Jan. 1902, Purpus 468 (US, M, P). 

This species, found largely in northern and central Mexico, 
differs from its near relative, T. glmdulosum, in having more 
lanceolate leaves, narrower linear bracts, and more densely 
glandular pubescence with few hirsute hairs intermixed. 

21. T. diffusum Bose in Contrib. U. S. Nat. Herb. 1: 349. 
1895. 

Stems freely branched; branches slender, at first evenly and 
minutely glandular-puberulent, later puberulent in lines, or 
glabrous; leaves lanceolate to lanceolate-ovate, 0.3-2 cm. long, 
0.1-1 cm. broad, inconspicuously glandular-puberulent to gla¬ 
brous on both surfaces; petioles 0.1-6 mm. long, glandular-pu¬ 
berulent; inflorescences loosely spicate, spikes 1-6 cm. long, 
intemodes usually 5 mm. long; bracts lanceolate-oblong, 3- 
5 mm. long, 0.6-1 mm. broad, obtusish, mucronulate, cuneate 
below the middle, gradually narrowed to a subpetiolate base, 
minutely glandular-puberulent; bracteoles 2, linear-lanceolate, 
2.5-4 mm. long, obtusish, mucronulate, puberulent; calyx-lobes 
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5, filiform, about 2 mm. long, puberulent; corolla 10-11 mm. 
long, middle lobe of the anterior lip obovate, 6.5 mm. long, 2 
mm. broad, lateral lobes oblanceolate-obovate, 7 mm. long, 2 
mm. broad, posterior lip oblong-obovate, 7 mm, long, 2 mm. 
broad, slightly emarginate; pollen-grains about 20 x 15 jtt; cap¬ 
sules 5 mm. long, 1.5 mm. broad, puberulent near the apex, the 
constricted base 1.8 mm. long; seeds 2,1 x 0.8 mm. 

Disteibution : southwestern Mexico. 

OoLiMA: Manzanillo, 1-31 Dec. 1890, Palmer 994 (G-, IIS type, NT, M photo ); 
on cliffs along ocean, west of Ouyutlan Lagoon, vicinity of Manzanillo, 30 Nov. 1925, 
Perris 6178 (D). 

The slender stems, small leaves, loose inflorescence, and very 
slender linear bracts are distinctive characters of this species. 

Section n. Toebetella, n. sect. Leaves linear to elliptic- 
lanceolate. Bracts lanceolate to cordate. Calyx-lobes 5. 
Corolla-tube two-thirds the total length of corolla. Stamens 
inserted on median or lateral lobes of anterior lip of corolla. 
Pollen-grains spherical to ellipsoid. Capsule flattened later¬ 
ally or terete; seeds 2 or 4, 2-3.2 x 1.5-3 mm. Species 22-23 
inch 

KEY TO THE SPECIES 

A. Stamens inserted on lateral lobes of anterior lip; capsule flattened 

laterally; seeds two. SB, T, platystegium 

AA. Stamens inserted on middle lobe of anterior lip; capsule terete; seeds 

four. B8. T. mibrum 

22. T. platystegium Torr. in Bot. U. S. & Mex. Bound. Surv. 
2: 126. 1859; A. Q-ray, Syn. FI. K Amer. 2^: 331. 1878; Ooult. 
in Contrib. TJ. S. Nat Herb. 2: 325. 1896. Pis. 29 and 33. 

Stems freely branched, slender, at first evenly short-hispid- 
pubescent, later pubescent in lines, or glabrous; leaves elliptic- 
lanceolate to elliptic-linear, 1-5 cm. long, 0.2-1.2 cm. broad, 
acutish to obtuse, acute to cuneate at the base, sparsely hispid 
to glabrous on both surfaces, more conspicuously so on the mid¬ 
rib and nerves; petioles 1-5 mm. long, hispid to glabrous; in¬ 
florescences more or less loosely imbricated, spikes 1-4 cm. 
long, intemodes 3-5 mm. long; bracts ovate, acute, cordate at 
the base, 1-2 cm. long, 0.8-1.5 cm. broad, inconspicuously his- 
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pidulous sparingly intermixed with minute gland-tipped hairs, 
erect, mncronate; calyx-lobes 5, lanceolate, 2-3 nun. long, his- 
pidulous; corolla 1.8-2.5 cm. long, tube 1.3-1.8 mm. long, 
middle lobe of the anterior lip elliptic-ovate, 6-7 mm. long, 
about 3 Tum. broad, lateral lobes elliptic-ovate, 6-7 mm. long, 
3 mm. broad, posterior lip elliptic-ovate, 6-7 mm. long, 2-2.5 
mm. broad, emarginato, stigma exserted; pollen-grains 38 x 
38 /*; capsule 8 mm. long, 4 mm. broad, the constricted base 2 
mm. long; seeds 2, muricnlate, 3.2 x 3 mm. 

Distribution ; southwestern United States and northeastern Mexico. 

United States. 

Texas; steep shaded rocky hillsides, Montell, Uvalde Co., 22 Juno 1937, Palmer 
1SSS6 (M, Cal Acad ); Ringgold Barracks near Rio Grando City, on the lower Rio 
Grande, 30 May 1853, Schottj without number (typo material K?, and F, M photo). 

Mexico. 

Tamaultpas: Cerro de la Tamaulipeca, vicinity of Ran Miguel, alt. about 600 
m., 24 July 1930, Ba/rtlett 10557 (F); Buena Vista Hda.,^’ 18 June 1919, Wooton, 
without number (US). 

Nuevo Leon; Monterey, coll, of 1924, Orcutt, without number (US). 

CoAUUiLA: Caracol Mts., 21 miles southeast of Monclova, Aug. 1880, Palmer 1004 
(G,TIS,K). 

This species is quite distinct from any other species in this 
genus known to the writer. The large cordate bracts and the 
long tubular corolla, together with the shorter filaments ex¬ 
serted from the lateral lobes of the anterior lip, are distinctive 
characters of this species. 

23. T. rubnun Happ, n. sp.“ 

Plant about 1 m. liigh; stems freely branched, slender, at first 
evenly glandular-hispid sparsely intermixed with long simple 
hairs, later somewhat pubescent in lines, more or loss glabrous; 
leaves lanceolate, 2-3 cm. long, 3-6 mm. broad, acutish at both 
ends, densely glandular-hispidulous sparsely intcimixed with 

“T. rubrum Happ, sp. nov., herhacoa porennis; caulibus ramoais et gracilibus, 
glanduloso-hispidis vel glabratis; foliis lancoolatis, 2-3 cm. longis, 3-6 mm. latis, 
apice et basi acutis, dense glanduloso-hispidulis et parce hispidis,* infllorescentiis 
densis, spicis 2-6 cm. longis; bractcis lanceoloto-linearibus, 1-2 cm. longis, apice 
acuminato, recurvato; basi acuto, dense glanduloso-hispidis; braeteolis 2; calyce 
5-partito; corolla 3 cm. longa, rubra, tubo 1.9 cm. longo.—Collected on dry MU, 
Nanchititla, Distr. Temascaltepec, Mexico, 11 April 1933, Einton S767 (Herb. Roy. 
Bot. Gard., Hew, type). 
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longer simple hairs on both surfaces; petioles 3-5 mm. long, 
pubescent; inflorescences closely imbricated, spikes 2-5 cm. 
long; bracts lanceolate-linear, 1-2 cm. long, acuminate at the 
apex, acute at the base, densely glandular-hispid intermixed 
with long simple hairs, conspicuously recurved, mucronate; 
bracteoles 2, lanceolate-linear, 8-10 mm. long, about 1 mm. 
broad, densely glandular-pubescent; calyx-lobes 5, filiform, 
about 5 mm. long, glandular-puberulent; corolla 3 cm. long, 
red, tube 1.9 cm. long, middle lobe of the anterior lip oblong- 
obovate, about 1 cm. long, 3 mm. broad, lateral lobes oblong- 
obovate, about 1 cm. long, 4 mm. broad, posterior lip oblong- 
obovate, about 1 cm. long, 4 mm. broad, subemarginate; fila¬ 
ments inserted on the middle lobe of the anterior lip; pollen 
grains 40 x 25 /*; capsule 8-10 mm. long, 3-3.5 mm. broad, the 
constricted base about 3 mm. long, glabrous; seeds 4,1.5 x 2 
mm., muriculate. 

Distribution; central Mexico. 

Mexico; dry hill, Nanchititla, Distr. Temascaltepec, 11 April 1933, Hmton 3767 
(K TYPE, M, M photo). 

This species is readily distinguished by the long tube and 
striking reddish coloration of the corolla. 

GENUS AND SPECIES EXCLUDED 

Tetramerium Gaortn. f. Fruct. et Sem. 3: 90, pi. 196. 1805 - 
Faeamba Aubl. PI. Guin. p. 102, pi. 40. 1775, in part; Copfea L. 
Syst. ed. 1. 172. 1735, in part. 

T. coeruleum Nees ex Mart, in Nov. Act. Nat. Cur. 12^: 13. 
1824 - Faeamea cabeulba DC. Prodr. 4: 497. 1830. 

T. "flavum Eastwood, in Proc. Amer. Acad. 44: 608. 1909 “ 
Heneta flava (Eastwood) Happ. 

T. geniculatum Brandeg. in Univ. Calif. Publ. Bot. 4: 386. 
1913, is not of this genus; material is insufficient to permit 
further determination. 

T. gualmense Robinson & Bartlett in Proc. Amer. Acad. 63: 
58. 1907 - Heneta gualanensis (Robins. &Bartl.) Happ. 

T. jasvninoides HBH. Nov. Gen. et Sp. 3: 373, pi. 287. 1818 
” Faeaaiba JASMINOIDES DC. Prodr. 4: 497. 1830. 
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T. latifolium Cham. & Sehlecht. in Linnaea 4: 30. 1829 = 
Faramba LATiEoiiiA DC. Pi'odr. 4: 497. 1830. 

T. montevidense Cham. & Sehlecht. in Linnaea 4: 29. 1829 - 
F aramba Monxevidensis DC. Prodr. 4; 497. 1830. 

T. muUiflorum Bartling ex DC. Prodr. 4: 497. 1830 = Fara- 
MEA Guataquilbnsis DC. Prodr. 4: 497. 1830. 

T. occidentale Nees ex Mart, in Nov. Act. Nat. Cur. 12^: 13. 
1824 = Faramba odoratissima DC. Prodr. 4; 496. 1830. 

T. odoratissimum Gaertn. f. Fruct. et Sem. 3: 196. 1805 » 
Faramba odoratissima DC. Prodr. 4: 496. 1830. 

T. oleaefolium Spreng. Syst. 1: 409. 1825 = Coppba oleifolia 
HBK. Nov. Gen. et Sp. 3: 372. 1818. 

T. paniculatum Spreng. Syst. 1: 409. 1825 » Cofpba panicu- 
LATA Aubl. PI. Guin. 1: 152, pi . 58 . 1775. 

T. racemulosum Nees in Benth. Bot. Voy. Sulphur, p. 148. 
1844 ■ JusTicEA RAOEMULOSA Wikstr. in Vet. Akad. Handl. 
Stockh. p. 426. 1825. 

T. scorpioides (Nees) Hemsl. Biol. Centr.-Am. Bot. 2: 525. 
1882 » B^nrya soorpioidbs Nees in DC. Prodr. 11: 464. 1848. 

T. sessilifolium HBK. Nov. Gen. & Sp. 3: 374. 1818 = Fara- 
mba sEssiiiiFOLiA DC. Prodr. 4: 497. 1830. 

T. stipulacevm Cham. & Sehlecht. in Linnaea 4: 31. 1829 - 
Faramba stipulacba DC. Prodr. 4: 497. 1830. 

By petition to the International Botanical Congress in 1935, 
it has been recommended by the Committee on Nomenclature 
that Tbtrambrium Nees be placed in the list of conserved 
genera. 

LIST OP EXSICCATAE 


The nmnber of the collector is in. italics. If the collection is unnumbered, this is 
indicated by a dash. The numbers in parentheses indicate the number designated to 
the species in this revision. 


Alcala. —(17). 

Alvarez. 7S8 (17). 
d»Aoust, V. 810 (18). 

Arriaga. — (17). 

Arsine, Bro. G. 8B44, 6708,10486 (17). 
Bartlett, H. H. 10088, 10709 (17); 
10S67 (22). 

Berlandier, J. L. 1640^870, 8181 (17). 


Bertero, 0. J, — (1). 

Bigelow, J. M, — (17). 

Bourgeau, B. 1861 (17). 

Brandegee, T. S. —, — (6); — (17). 
Brenning. 198 (3). 

Calderon, S. 8486 (3); 8098,8188 (8) ; 

8118 (17). 

Chaves. 44 (17). 
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Chrismar. — (17). 

Conzatti, C. 1S6S (19). 

Conzatti, C. & V. Gongalez. 646 (19). 
Coulter, T. 1^05,1206 (17). 

Duges, A. —(17). 

Eggers, H. P. 15466 (1). 

Elirenberg, 0. — ^ 678, 1072 (17). 
Emrick, G. 172 (17). 

Endlich, E. 258 (17). 

Ferris, E. S. 5888 (17); 6178 (21). 
Gaumer, G. F. —, 898,1740,1741,2841, 
2842 (17). 

Gaumer, G. F. & Sous. 28592 (17). 
Gentry, H. S. 1084 (17). 

Goldman, E. A. 821 (20). 

Greenman, J. M. 861 (17). 

Greenman, J. M. & M. T. 5627 (17a). 
Gregg, J. 866,1076, 1168 (17). 
Grilfitlis, D. 8439, 7006 (17). 

Griffiths, D. & J. J. Thomber. 74 (17). 
Harrison, G. J. 7177 (17). 

Hartman, C. V. 76 (17); 1018 (20). 
Hinton, G. B. 8410 (1); 6724 (4); 
5494 (5) 5 8876, 8589 (14) ; 487, 711, 
2968, 2991, 5546 (17); 8767 (23). 
Howell, J. T. 9408, 9654 (1). 

Johnston, E, L, 4862 (17). 

Jones, M. E. 28188 ( 1 ); 28042 (la); 
27890 ( 6 ); —, 28048, 25008, 27884 
(17). 

Juavier. — (19)- 
Eeamey, T. H. S987 (17). 

Lamb, F. H. eSO (1); 4S4 (17). 
Laiigla884, E. 161 (9); 71S (18). 

Lay & Collie. — (1). 

Liebmann, F. M. 107SS (2); 107SS 
(7); 10761 (19). 

Lloyd, F.B. 44S (17). 

Lundell, J. 1147 (17). 

MacBride, J. F. S787,6789 ( 1 ). 
Meada,T. 8401 (lb). 

Millspaugh, C. F. 78, 1688 (17). 
Moates 8s Salazar, F. 10 (17). 

Morton, 0. T. & Makrinina. 6680 (2). 
Mueller, C. H. & M. T. 897 (17). 
Orcntt, 0. E. — , 1868 (17 ); — ( 22 ). 
Ortega, J. O. 6188, 6699 (1); 6984 
(la); 6868 (7); 6186, 6660 (20). 


Palmer, Ed. 811 (3); 76 ( 6 ); 1897 

(16) ; —, 87, 86,186, 840, 686, 1089, 
1188,1786,1789,1861808 (17); 1808 
(20); 994 (21); 1004, 18886 (22). 

Parkinaon. — (17). 

Parry, C. C. 84 (17). 

Parry, 0. C. & Ed. Palmer. 700 (17). 
Partida. 8008 (17). 

Peebles, B. H. 8996 (17). 

Peebles, B. H., G-. J. Harrison & T. H. 

Eeamey. 899 (17). 

Pennell, F. W. 4086 (1). 

Pringle, C. G. —, 11080 (17); 6858, 
6174 (19). 

Pnrpua, C. A. 866 (1); —, 88,489 (6); 
6071 (10); —, 498, 468, 8869, 4188, 
4969, 6880, 8887, 8867, 9088, 11068, 
11069, 11166, 11166a, 11166 (17) 
Bose, J. N. 1899,1448 (17). 

Bose, J. N. & J. 8 . 11178(17). 

Bose, J. H. & J. H. Painter. 7618 (11). 
Bose, J. K., P. 0. Standley & P. G. Bus¬ 
sell 18846 (1); 14877 (la); 18889 
(2); 18678,18741,18866,18768 (17). 
Bothrock, J. T. 686 (17). 

Bunyon, B. 880, 948 (17). 

Bunyon, B. & B. C. Tharp. 4068 (17). 
Schott, A. — (17); — (22). 

Sehultze, A. 608 (la); 886 (17). 

Seler, B. 401 (12); —, 766,1867, 8884 

(17) . 

Sinclair, S. — (1); — (la); — (15). 
Smith, 0. L. 788, 784 (17); 856 (19). 
Smith, H. H. 1408,1978 (1). 
Snodgrass, B. E. & E. Heller. 84, 87, 
818, 888 ( 1 ). 

Stalmach. 198 (17). 

Standley, P. O. 19706, 81770, 87048, 
87866, 87979, 88111 (1); 80880, 
81067, 81171 ( 8 ); 80449, 88108 (4); 
19786 ( 8 ); 80700 (15). 

Standley, P. C. & Yalerio. 46694 (17). 
Steere. 1819 (17). 

Stewart, A. 8468, 8464, 8469, 8470, 
8471,8478 (1). 

Tate, B. 896 (1). 

Thaciery, F, A. 187 (17). 
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Thornbor, J. J. —, 103 (11). 
Thurbcr, G. 918 (17) ; 43S (18). 
VaJdez, P. 7^? (17). 

Wiggins, I. L. 69iS, 6147 (17). 


Wright, W. G. 1395 (17). 
Wright, C. 1466 (17). 

WilUams, R. S. J76 (1). 

Wooton, E, 0, — (17); — (22), 


INDEX TO GENERA AND SPECIES 

New names and combinations here published are in bold face type. Accepted 
names previously published are in Roman typo, and synonyms in italics. 
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Hbneya 

GENERAL MORPHOLOGY 

Roots .—The root system is typical of sufErutescent plants 
and presents no unusnal characters of morphological signifi¬ 
cance. 

Stems .—The stems are erect, ascending, or even pendant, 
one to several at the base, freely branched, slender, terete to 
acntely four-angled in cross-section, and occasionally with 
wings at the angles. The stem may be pubescent or glabrous, 
and frequently the bark exfoliates in the later stages. 

Leaves .—The leaves are opposite, petiolate, ovate to linear, 
pubescent to glabrous, frequently more conspicuously pubes¬ 
cent on the midrib and nerves. The primary leaves usually are 
early deciduous. Length of the petiole, outline of leaf, pubes¬ 
cence, and venation are relatively constant for the species and 
therefore furnish fairly good characters for specific diagnosis. 

Bracts .—There are two types of bracts, the outer or cauline 
and the inner or involucral. The cauline bracts are lanceolate- 
ovate to lanceolate, and usually much shorter than the involu¬ 
cral bracts. The two involucral bracts, obovate to lanceolate, 
acuminate to rounded at the apex, are united along the poste¬ 
rior margin from the base to near the apex. The erect or re¬ 
curved mucro is located directly on or below the apical margin 
of these bracts. This mucro proves to be a distinctive morpho¬ 
logical character often giving substantial supporting evidence 
for specific differentiation. 

Calyx .—The calyx is five-lobed, filiform to lanceolate, and 
quite diminutive. 

Pubescence .—The pubescence is from pilose to hirsute or 
glandular and is variously intermixed in certain species. On 
the stems, the pubescence is at first evenly distributed and later 
disposed in alternating lines on the internodes. On the leaves, 
the pubescence is frequently more conspicuous on the midrib 
and nerves. The bracts also frequently bear a more pro¬ 
nounced pubescence on the veins. 
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Inflorescence. —The spicate inflorescence is terminal and 
axillary. The spikes, one to several at the nodes, are loosely to 
closely imbricated. The opposite flowers are subtended by the 
partially coalesced involucral bracts. 

Corolla. —The corolla is tubular-infundibuliform and con¬ 
forms in general to that of Tetramerium, from which it differs 
in having a corolla-tube proportionately shorter, about one- 
third the total length. 

Stamens. —The stamens are two and project beyond the 
corolla. In other characters they conform in general to those 
of Tetramerium. 

Fruit. —The capsule is constricted at the base for about half 
the total length. The surface near the apex is usually gla¬ 
brous. The two disciform seeds are hispid on one surface and 
glabrate on the other. 

GEOGBAPmCAL DISTEEBUTION AND INTBESPECUITC 
EELATIONSmPS 

As treated in this study, the genus Eenrya consists of twenty 
species and one variety. The geographical range of this genus 
extends from the northern states of Mexico southwest to the 
state of Veraguas in Panama. The center of geographical dis¬ 
tribution, as well as the relative abundance of individuals, ap¬ 
pears to be located in west-central Mexico. Eelatively low alti¬ 
tudes and xerophytic habitats characterize on the whole the 
enviromnents of these plants. 

The following chart portrays the interspecific relationships 
within the genus. 


GBNEBIO EELATIONSHIPS 

The genus Eenrya shows its closest relationship to Tetram- 
eriim particularly in habit, stem- and leaf-characters. How¬ 
ever, in inflorescence, coalescence of involucral bracts, shorter 
coroUa-tube, broader corolla-lip and corolla-lobes, more linear 
and obtuse style branches, exserted style and stamens, more 
oblong pollen-grain, two instead of four ovules, mostly gla- 
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brons capsule mtb a longer constricted, sterile base, obtuse 
retinacula, and seeds with a hispid surface, Hewrya stands out 
in marked contrast, and is "well worthy of generic recognition. 
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In consideiing other possible relationships in the Acantha- 
ceae, it should be mentioned that the presence of two conspicu¬ 
ous but uncoalesced bracts in some species of the genus Diclip- 
tera, possibly comparable to the twin bracts in Henry a, may in¬ 
dicate an aflSnity between these two genera. 

TAXONOMY 

Henrya Nees acc. to Benth. Bot. Voy. Sulphur, p. 148, pi. 49. 
1844; Nees in DC. Prodr. 11: 491. 1847. 

Tetramerium Noes Benth. & Hook. Gen. PI. 2: 1121. 1876, 
in part; Lindau in Engler & Prantl, Nat. Pflanzenfam. IV, Abt. 
3b. p. 331. 1895, in part. 

Fruticose to suffruticose perennials. Roots fibrous. Stems 
erect, spreading, or decumbent; branches opposite, sometimes 
terete, frequently 4-angled in cross-section, occasionally con¬ 
spicuously winged along the angles, at first evenly pubescent, 
or pubescence disposed in lines, sometimes bearing exfoliating 
bark. Leaves opposite, entire, rotund-ovate to linear, pubes¬ 
cent to glabrous on both surfaces. Inflorescences terminal and 
axillary, spicate, loosely or closely imbricated. Cauline bracts 
solitary, lancoolate-ovate to linear, pubescent to glabrate. 
Flowers solitary, sessile or short-pedicellate, subtended by in- 
volucral bracts which are coalescent from base nearly to apex 
on posterior side, pubescent to glabrous, mucronate at or near 
the apex. Calyx-lobes 5, lanceolate-ovate to filifonn, pubes¬ 
cent or glabrous. Corolla tubular-infundibuliform, bilabiate, 
tube straight to slightly cuiwed, slightly enlarged near the 
base, about one-third the length of the corolla, anterior lip 
three-lobed, obovate-oblong, posterior lip obovate-oblong, all 
lobes nearly equal. Stamens 2, exserted, extending beyond 
corolla-lip; anthers consisting of 2 nearly parallel, oblong ob¬ 
tuse sporangia. Pollen-grains oblong, about twice as long as 
broad, pores equatorial, surface scrobiculate. Ovary narrowly 
obovate, base obtuse, retinacula curved, obtuse. Ovules 2, 
disciform, surface hispid. Capsule obovate, apiculate, lower 
half to base compressed, usually glabrous. Seeds 2, disciform, 
hispid. 
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T 3 rpe species: Henrya insularis Nees ia Benth. Bot. Voy. 
Sulphur, p. 148, pi. 49. 1844. 


EBT TO THE SPECIES 


A. Mucro situated directly on the apical margin of the involucral bract, 
usually erect. 

B. Subtending bracts of the inflorescences shorter than the involucral 
bracts. 

C. Involucral bracts usually 6-9 mm. long. 

D. Internodes of the spike usually longer than the involucral bracts. 

E. Leaves ovate to lanceolate...I. H. insularis 

EE. Leaves ovate to obovate. 

E. Leaves usually 3-5-nerved on either side of the midrib; petioles 

mostly hirsute and glandular. S. S, hrevifoUa 

EE. Leaves usually 4-8-nerved on either side of the midrib; petioles 

mostly hirsute, not glandular. S. S. eostata 

DD. Intemodes of the spike usually shorter than the involucral bracts 

... d. E. longipes 


CC. Involucral bracts usually 10-13 mm. long. 

Q. Stem usually acutely ^-angled. 

H. Lateral veins of the leaf close; bracts of the inflorescences mostly 

6-7 mm. long. 6, E. fiava 

Hn. Lateral veins of the leaf remote; bracts of the inflorescence 

mostly 3—5 mm. long.....6. E* yvcatanensis 

GG. Stems terete or nearly so. 7. E, Ortegana 

BB. Subtending bracts of the inflorescence usually longer than the involucral 

bracts... gmlanensis 

AA. Mucro situated more or less below the apical margin of the involucral 
bract, sometimes recurved. 

I. Bracts of the involucre acuminate, acute at the apex. 

J. Involucral bracts conspicuously pubescent. 

K. Involucial bracts mostly 3-8 mm. long. 

L. Involucral bracts chiefly hirsute or flaccid-hirsute pubescent, 
intermixed with gland-tipped hairs. 

M. Involucral bracts short, hirsute-pubescent. 

N. Leaves ovate to ovate-lanceolate.9. E, soorpioidcs 

NN. Leaves ovate to ovate-rotund- 9a. E. scorpioides var. latifolia 

MM. Involucral bracts long, pilose-pubescent. 10. E. pdosa 

LL. Involucral bracts chiefly glandular-pubescent. 11. E. laxa 

KK. Involucial bracts mostly 9-11 mm. long. IS. E. imbricans 

JJ. Involucral bracts puberulent or glabrous. 

0. Involucral bracts puberulent; cystoliths not apparent.. .IS. E. puborula 
00. Involucral bracts glabrous; cystoliths apparent. Id. E, Comattii 

II. Bracts of the involucre obtuse to rounded at the apex. 

P, Primary leaf-blade much longer than broad. 

Q. Leaves large, mostly 7-13 cm. long; spikes rather loose. 

. IS. E. grandifolia 
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QQ. Leaves small; 1.5-6 cm. long; spikes rather dense, 

E. Involucral bracts 8-12 mm, long. 

S. Young leaves glandular-pubescent on both surfaces. 

.16. IT. Barclay am 

SS. Young leaves more or less puberulent on both surfaces. 

....... *17, E, mephUica 

EE. Involucral bracts 5-8 mm. long. 

T. Involucral bracts densely glandular-hirsute, mucro near the 

apical margin. 18, E, DonTtell-SmithU 

TT. Involucral bracts hirsute with scattered gland-tipped hairs, 

mucro remote from the apical margin. 19, E, rupioola 

PP. Primary leaf-blade nearly as long as broad. SO, E, reticulata 

1. H. insulaxis Nees in Benth. Bot. Voy. Sulphur, p. 148, pi. 
49.1844. PI. 33, figs. 6 & 11. 

E. scorpioides Nees in DC. Prodr. 11: 491. 1847, in part. 

Tetramerium scorpioides (Nees) Hemsl. Biol. Cent— Am . 
Bot. 2: 526. 1882, in part. 

Eenrya costata A. Gray var. glandulosa T. S. Brandeg. in 
Zoe 6: 171. 1903. 

Stems freely branched, at first evenly glandular-pilose, 
later pubescent in lines, or glabrous; leaves ovate, 1-5.5 cm. 
long, 0.5-2.5 cm. broad, obtusish to cuspidate at the apex, ob¬ 
tuse at the base, usually 3-8-nerved on either side of the mid¬ 
rib, at first glandular-pilose, later sparsely appressed-pilose 
on both surfaces, more conspicuously so on the midrib and 
nerves; petiole 0.1-2.5 cm. long, glandular-pilose to glabrous; 
spikes 1-10 cm. long, rather loose ; cauline bracts oblanceolate, 
2-3 mm. long, mucronulato, glandular-pilose; involucral bracts 
oblanceolate, 7-9 mm. long, about 2 mm. broad, acute, glandu¬ 
lar-pilose, mucro directly on the apical margin, erect, 0.4 mm. 
long; calyx-lobes lanceolate-linear, 0.8-1 mm. long, glandular- 
pubemlent; corolla 10 mm. long, middle lobe of the anterior lip 
oblong-obovate, 4.2 mm. long, 2 mm. broad, lateral lobes obo- 
vate-oblong, 4.2 mm. long, 2 mm. broad, posterior lip oblong- 
obovate, 4.2 mm. long, about 1 mm. broad, acutish at the apex, 
subemarginate; poUen-grains about 45 x 26 capsule 7 mm. 
long, 1.8 mm. broad, glabrous, the constricted base 3.5 mm. 
long; seeds 2.5 x 1.9 mm. 

DiSTSiBTmoN: western Mesico and Central America including Panama. 

Mexico. 
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Lower California; Sierra de la Laguna, 26 Jan. 1890, Brandegee, without 
mmher (G, PhilAcad, UOal); Santa Anita, Cape Eegion, Jan.-Maroh 1901, Purpus 
see (ITS, M, UCal). 

Sinaloa; "San Vicente," Balboa, 1923, Ortega SISS (US); Mazatlan, 1926, 
Ortega 6e99 (US); vicinity of Mazatlan, April 1910, Eoae, Standley ^ Bussell 
1$84S (US, F). 

Natarit; La Barranca, 21 Feb. 1927, Jones SS188 (M, UCal, P). 

Jalisco: without definite locality or date, specimen coUected presumably by Lay 
4‘ Collie during the voyage of Captain Beecbey to the ‘ 'Pacific and Bering’s Strait, ’ ’ 
1825-1828, in part (K). 

Mexico: hill, Nanchititla, Distr. Temascaltepec, 18 Jan. 1933, EMon $410 (K). 
Panama; island off Veraguas, without date, SincHair, without number (K type, 
M photo). 

The distribution of this species is largely on the Pacific slope 
of Mexico and Central America. The involucral bracts tend to 
become slightly shorter and the plant as a whole is somewhat 
more glandular in the northern parts of its range. It is chiefiy 
distinguished by the rather loose inflorescence and by the 
mucro, usually erect, situated directly on and continuous with 
the apical margin of the acuminate-apiculate involucral bracts, 
which are also relatively long. 

2. H. brevifolia Happ, n. sp.^* 

Stems freely brandied, at first evenly glandular-pilose, later 
pubescent in lines, or glabrous; leaves obovate to ovate, 0.5- 
5 cm. long, 0.5-1.5 cm. broad, rounded to cuspidate at the apex, 
rounded to obtuse at the base, usually 3-5-nerved on either side 
of the midrib, at first glandular-pilose, later sparsely pilose on 
both surfaces, more conspicuously so on the midrib and nerves; 
petiole 0.1-0.5 cm. long, glandular-pilose to glabrous; spikes 1- 
12 cm. long, rather loose; oauline bracts oblanceolate, 3-5 mm. 
long, mucronulate, glandxilar-hispid; involucral bracts oblan¬ 
ceolate, usually 6-8 mm. long, about 2 mm. broad, acute, glan¬ 
dular-hispid intermixed with occasional long simple hairs, 

“ H. bWTlfoUa Happ, sp. nov., herbaoea perennis; oaiilibus lamosis et graefli- 
bus, glaoduloso-pUosis vel glabratis; foliis ovatis vel obovatis, 0.5-B cm. lon^, 0.5- 
1.6 cm. latis, apiee rotnndato •wl enspidato, basi rotiiadato vel obtaso, atrinque ex 
medio nervo 3-6 nervis, glaadaloso-pilosis vel glabratis; petiolifl 0.1-0.5 cm. longis; 
spiels 1-12 cm. longis, plus minusve lazis; caalis bracteis oblaaeeolatis, 3-6 mm. 
longis; involucri bracteis oblanceolatis, 6—8 mm. longis, glandaloso-bispidis, maerone 
ad apicem braoteae posito; corolla 10-12 mm. longa.—Collected at Las Davasvillaa, 
Sonora, Mexieo, 18 May 1892, Brandegee, wtthota number (ITniv. Cal. Herb., tots). 
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mucro directly on the apical margin, erect, 0.3 mm. long, calyx- 
lobes lanceolate-linear, 0.8 mm. long, glandulai'-pnberulent; 
corolla 10-12 mm. long, middle lobe of the anterior lip obovate, 
7-8 mm. long, about 4 mm. broad, lateral lobes obovate-oblong, 
about 7 mm. long, 3 mm. broad, posterior lip oblong-obovate, 
about 7 mm. long, 2.5 mm. broad, emarginate; pollen grains 
45 X 25 m; capsule 6 mm. long, 1.5 mm. broad, slightly puberu- 
lent near the apex, constricted base 3 mm. long; seeds 2.3 x 
1.8 mm. 

Distribution: northwestern Mexico. 

Sonora: Las Duvaavillas, 18 May 3892, Brandcgee, wiiltovt numter (G, US, NT, 
M photo, PhilAcad, UOal type, D) ; Sierra de Alamos, 14 March 1910, Bose, Stand- 
ley 4' Bussell 1S8S9 (US). 

This species is distinctive because of the prevalence of the 
small obovate leaves with three to five nerves and with rather 
broad intervals between them on either side of the midrib. In 
nervation and in glandular-pubescence it rather tends towards 
H. insularis, and in the shape of the leaves, habit, and general 
appearance, it resembles H. costata. However, it differs from 
these two species in important morphological characters and 
has a distinct area of distribution. 

3. H. costata A. Gray in Proc. Amer. Acad. 21: 406. 1886. 

Tetramerium costatimi Millsp. in Field Mus. Bot. Ser. 1: 47, 
320. 1895-96. 

Stems freely branched, pendant, slender, at first evenly pi¬ 
lose and inconspicuously intermixed with gland-tipped hairs, 
later pubescent in lines, or glabrous; leaves ovate to rotund- 
ovate, 0.5-4.5 cm. long, 0.3-3 cm. broad, abruptly acuminate, 
mucronate, obtuse to tnmcate at the base, with usually 4-8 
nerves, rather close, cuiwed toward the apex, on either side of 
the naidrib, pilose beneath, sparsely pilose above, more con¬ 
spicuously so on the midrib and nerves; petioles 0.5-1.5 mm. 
long, at first densely pubescent, later sparsely so; spikes 1- 
10 cm. long, rather loose, intemodes usually 7-10 mm. long; 
flowers “straw-color”; cauline bracts oblanceolate, 3-4 mm. 
long, pilose and inconspicuously intermixed with gland-tipped 
hairs; involucral bracts oblanceolate, 8-9 mm. long, about 4 
mm. broad, acute, pubescent as above, mucro about 0.5 mm. 
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long, erect, directly on the apical margin; calyx-lobes lanceo¬ 
late-linear, 1 mm. long, pUose-pnbemlent; corolla about 11 mm. 
long, middle lobe of the anterior lip obovate, 7 imu. long, 4 mm. 
broad, lateral lobes obovate-oblong, 7 mm. long, 2.5 TriT-n. broad, 
posterior lip oblong-obovate, 7 mm. long, 1.5 Tirm. broad, sub- 
emarginate; poUen-grains about 40 x 24 ii. 

Bistezbution": northern Mexico. 

CHiHTJAmjA: pendant from precipitous rocks, near Batopilas, Aug.—Nov, 1885, 
Palmer Bll (G type, US, M photo, PhilAead). 

This has been perhaps the most frequently misinterpreted 
member of this genus, and much material has been incorrectly 
named. It is at present known from one collection only, 
namely. Dr. Edward J. Palmer’s collection from southwestern 
Chihuahua. As described by Dr. A. Gray, the five to seven 
nerves on either side of the midrib have been apparently the 
basis for some misinterpretation. The delimitation as now 
given indicates that the close-costate condition, particularly at 
the base of the leaves continuing curvinervedl and somewhat 
parallel to the margin towards the apex, together with the 
broad ovate to elliptical outline and comparatively small size 
of the leaves, is characteristic of the species. In general the 
pubescence is simple-pilose intermixed with a few gland-tipped 
hairs principally on the surface of the involucral bracts. The 
mucro is distinctly erect and continuous with apical margin. 

4. H. longipes Happ, n. sp.^® 

Stems freely branched, at first hirsute-pubescent intermixed 
with gland-tipped hairs, later pubescent in lines, or glabrous ; 
leaves ovate to lanceolate, 0.5-8 cm. long, 0.2-3 cm. broad, acute 
to acuminate at the apex and at the base, mostly 3-5-nerved on 
either side of the midrib, at first pilose-pubescent on both sur¬ 
faces, later somewhat glabrate; petiole 0.2-4.5 cm. long; spikes 

“H. longlpes Happ, sp. nov., herbacea perennis; caulibus ramosis gracilibusque, 
pilosis vel glabratis; f oliis lanceolatis vel ovatis, 0.5-8 cm. longis, 0.5-8.5 cm, latis, 
apice basique acummatis vel pare© obtusis, utriuque ex medio-nervo 3—5 nervis, 
utrinque sparse pilosis vel glabratis; spicis densia, 2-8 cm, longis; caulis bracteis 
oblonceolatis, 3*-^ mm. longis; involucri bracteis 7-8 mm. longis, apice obtuso, 
glandulOBO'pilosis vel pilosis, mucrone erecto, inconspicuo, ad apicem bracteae 
posito; corolla 10—12 longa.—Collected at San Salvador, Salvador, coU. of 

1925, Calderon 0B8S (Field Mus. Herb. ttfb). 
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dense, terminal and lateral, 2-8 cm. long, 2 to 4 at the canline 
nodes, internodos 0,2-1 cm. long; cauline bracts oblanceolate, 

3- 5 mm. long, acuminate-mucronato, hirsnte-pnbeseent inter¬ 
mixed with gland-tipped hairs; involncral bracts oblanceolate, 
nsually 7-8 mm. long, rounded, hirsute-pubescent intermixed 
with gland-tipped hairs, mucro directly on the apical margin, 
erect, inconspicuous, 0.1-0,2 mm. long; calyx-lobes lanceolate- 
linear, 0.7 mm. long, puberulent; corolla 10-12 mm. long, mid¬ 
dle lobe of the anterior lip obovate, 7 mm. long, 3 mm. broad, 
lateral lobes obovate-oblong, about 7 nun. long, 2.5 mm. broad, 
posterior lip oblong-ovate, about 7 mm. long, 2.5 mm. broad, 
subemarginate; pollen-grains about 40 x 22 /*; capsule 6 mm. 
long, 2 mm. broad, slightly puberulent near the apex, con¬ 
stricted base 3 mm. long; seeds 2.2 x 1.8 mm. 

DiSTRiBimoir: Salvador. 

Salvador: San Salvador, coll, of 1925, Calderon iSS8$ (US, M photo, F type); 
vicinity of San Salvador, alt. 650-850 m., 2-7 Feb. 1922, Standley 80449 (G, US, 
NY); same locality, 30 March-24 April 1922, Standley 8$10S (G, US, NY). 

This species approaches E. imbricans, but presents several 
distinct differences. The ovate to lanceolate shape of the leaf 
with the acuminate apex and the occasionally acute but more 
commonly acuminate base is rather conspicuous. The petiole 
also is generally long. The mucro of the involncral bract, al¬ 
though rather short and inconspicuous, is continuous with the 
margin and usually erect. The bracts are somewhat short and 
rounded at the apex. 

5. H. flava (Eastwood) Happ, n. comb. 

Tetramerium flavum Eastwood in Pros. Amer. Acad. 44: 
608. 1909. 

Plant 6-12 dm. high; stems erect, freely branched, terete to 

4- angled, occasionally narrowly winged, at first evenly hispid 
with glandular hairs intermixed, later pubescent in lines, or 
glabrous; leaves ovate, 0.5-10 cm. long, 0.2-5 cm. broad, acumi¬ 
nate, mucronate at the apex, obtuse at the base, usually 6-8- 
nerved on either side of the midrib and prominent on the lower 
surface, at first pilose to occasionally tomentose beneath, 
sparsely pilose above, more conspicuously so on the midrib and 
nerves; petioles 0.1-2 cm. long, glandular-pilose to pilose in 
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lines; inflorescences usnally closely spicate, spikes 1-6 cm. 
long; flowers “canary yellow”; canline bracts oblanceolate- 
linear, about 6 mm. long, 1 mm. or more broad, mucronulate, 
glandular-pilose; involucral bracts oblaneeolate, about 1 cm. 
long, acute, glandular-pilose, closely imbricated, mucro 0.2 mm. 
long, erect, directly on the apical margin; calyx-lobes lanceo¬ 
late-linear, 2 mm. long, glandular-pilose-puberulent; eoroUa 
about 18 mm. long, mid^e lobe of the anterior lip obovate, 10 
mm. long, 7 mm. broad, the lateral lobes similar in outline, 
slightly narrower, posterior lip oblong-obovate, 10 mm. long, 

3 mm. broad, subemarginate; pollen-grains about 23-40 /t. 

Distribution: western Mexico. 

Durango: San Eamon, 21 April-18 May 1906, FaXmer 76 (G type, US, NT, M, 
M photo, P, UOal). 

The large yellow corolla-lobes, the closely imbricated inflo¬ 
rescence, the rather large involucral bracts, the prominent 
nerves on the under side of the leaf with the close pubescence 
especially on the midrib and nerves, and the rather consistently 
acute angles of the four-sided stem all mark this as a distinct 
species of the genus. 

6. H. yucattmensis Happ, n. sp.^^ 

H. costata Millsp. in Field Mus. Bot. 2: 100. 1900, not A. 
Gray. 

Stems freely branched, slender, cylindrical to somewhat 4- 
angled, at flrst evenly glandular-pilose, later pubescent in lines, 
or glabrous; leaves ovate, 1-6 cm. long, 0.5-5 cm. broad, 
abruptly acuminate, acute, obtuse to acuminate at the base, at 
first appressed-pilose on both surfaces, sparsely on the lower 
surface, more conspicuously so on the midrib and nerves; pet¬ 
ioles 0.1-1.2 cm. long, glandular-pilose; inflorescences more or 
less closely spicate, the spikes 1-15 cm. long, lateral spikes soli- 

“H. yacatajiensis Happ, sp. nov., herbacea perennis; caulibus ramosiB et gra- 
cilibus, glaadnloso-pilosis vel glabratis; foliis ovatis, 1-6 cm. longis, 0.5-6 cm. latis, 
apice abrupte acuminato, basi obtuso vel aeuminato, adpresso-pilosis vel glabratis; 
spicis plus mixLUBve deusis, 1—15 cioa. longis j eaulis bracteis oblanceolatis, 3—5 mm. 
longis; involucri bracteis 10-11 mm. longis, apice acuminate, glanduloso-puberulis, 
mucrone ad apicem bracteae posito; corolla 13 mm, longa.—Collected on brush 
lands about Izamal, Yucatan, Mexico, Jam-May 1895, Ganmer $68 (Mo, Bot. Gard. 
Herb., type). 
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tary or in pairs; internodcs 5-15 mm. long; flowers yellow; 
canline bracts oblanceolate, 3-5 mm. long, acute, mncronnlate, 
glandnlar-piloso; involucral bracts oblanceolate, 10-11 mm. 
long, about 3 mm. broad, glandular-pilose, mucro 0.1 mm. long, 
inconspicuous, erect, directly on the apical margin; calyx-lobes 
lanceolate, 1.2 mm. long, puberulent; corolla 13 mm. long, 
middle lobe of the anterior lip obovate, 8 mm. long, 6 mm. 
broad, lateral lobes obovate, 8 mm. long, 5 mm. broad, posterior 
lip obovate-oblong, 8 mm. long, 4.2 mm. broad, subemarginate; 
pollen-grains about 35 x 20 /*; capsule 6-7 mm. long, 2 mm. 
broad, somewhat pubescent near the apex, the constricted base 
about 3 mm. long; seeds 2 x 1.5 mm. 

Distribution : southern Mexico. 

Yucatan: brush lands about Izamal, Jan.-May 1895, Qmmer S6S (Q-, US, 
NT, M TYPE, Cop, F, UCal, CalAcad, D, UMich); Silam, without date, Qmmer 
17118 (US, NT, M, F) j Calotmul, without date, Qmmer 171S (US, Cop, F, 
CalAcad); without locality, 15-20 Feb. 1901, Goldman 690 (US); Colonia San 
Cosm4, 20 Feb. 1906, Qreenman $60 (Q-, US, NT, B, F); Izamal, 21 Feb. 1906, 
Oreerman $91 (G, F) j stairway east side of Cerro Grande, Izamal, 13 Jan. 1895, 
MiXlspangh 66 (US, F, CalAcad) j Progresso, 5 March 1899, MUlspa/agh 1661 (F); 
ruins of Mayapan, 19 Feb. 1903, Seler 8876 (G, NY, B, F) j stony hill, Izamal, 11 
March 1903, Seler $92$ (G, US, NT, B, F); Tunkas, 3 March 1890, Stone 244 
(PhilAcad). 

This species is at present known only from Yucatan. It 
seems most closely allied to JT. insularis, from which it differs 
in having larger, broader, and more conspicuously nerved 
bracts of the inflorescence, a larger corolla, and a more densely 
glandular pubescence. 

7. H. OrteganaHapp,n. sp.^^ 

Plant about 1 m. high; stems freely branched, subterete in 
cross-section, at first evenly glandular-hirsute, later gland- 

Ortegana Happ, sp. nov., hcrbacoa poronnis; caulibus ramosis, gracilibus 
et subtcretibus, glanduloso-hirsutis vel glabris; foliis ovatis vel lanceolato-ovatis, 
1-4.5 cm. longis, 0.5-2.5 cm. latis, apice et basl rotundis vel acutis, utrinque ex 
medio nervo 4-7 nervis, glanduloso-pubescentibus vel glabratis; petiolis 0.1-1.3 cm. 
longis; caulis bracteis oblanceolato-oblongis, 5-10 mm. longis, minute glanduloso- 
hirtellis et glanduloso-pubescentibus; involucri bracteis oblongo-oblanceolatis, 10-13 
mm. longis, dense glauduloso-hixtellis et glanduloso-pubescentibus, mucrone 0.2-0.3 
mm. longo, erecto, ad apicem bracteae posito; corolla 18-20 mm. longa.—Collected 
at San Ignacio, Sindicate of San Juan, Sinaloa, Mexico, March 1931, Ortega 6868 
(Mo. Bot, Gard. Herb., type). 



1987] 


HAPP—TBTBAMBKIUM AND HBNBTA 


553 


tipped hairs intermised with hirsute hairs in lines, or glabrous; 
leaves ovate to lanceolate-ovate, 1-4.5 cm. long, 0.5-2.5 cm. 
broad, acuminate, rounded to acute at both ends, usually 4-7- 
nerved on either side of the midrib, at first glandular-pubes¬ 
cent on both surfaces, later sparsely glandular-pubescent inter¬ 
mixed with occasional hirsute hairs, more conspicuously so on 
the midrib and nerves, somewhat glabrate; petioles 0.1-1.3 cm. 
long, at first glandular-hirtellous, later glabrate; inflorescences 
more or less closely spicate, spikes 1-10 cm. long, internodes 
usually 0.3-1 cm. long; cauline bracts oblanceolate-oblong, 
mostly 5-10 mm. long, 1-2 mm. broad, minutely glandular-hir¬ 
tellous intermixed with longer gland-tipped hairs; involucral 
bracts oblong-oblanceolate, 10-13 mm. long, 4-5 mm. broad, 
acute to obtusish at the apex, closely glandular-hirtellous inter¬ 
mixed with longer gland-tipped hairs, mucro 0.2-0.3 mm. long, 
erect, directly on the apical margin; calyx-lobes lanceolate, 
about 1 mm. long, glandular-puberulent; corolla 18-20 mm. 
long, white, middle lobe of the anterior lip oblanceolate, about 
10 mm. long, 4 mm. broad, other lobes similar in shape and size; 
posterior lip emarginate; pollen-grains 48 x 23 capsule &- 
10 mm. long, 4 mm. broad, puberulent near the apex, the con¬ 
stricted base 5 mm. long, seeds 4,2 x 1.6 mm. 

Distwbtjtion: western Mezico. 

Sinaloa; *'0. de la Silla,’’ San Ignado, alt. 1200 m., 20 April 1918, Montes # 
SaUtsfor $9S (US); San. Ignado, Sindicate of San Jnan, March 1931, Ortega 6868 
(M TYPE, F, CalAcad) j definite locality not indicated, colL of 1933, Ortega 7184, 
7186 (F). 

This species seems to be somewhat intermediate between 
E. flava and H. grmdifolia. The more prominently veined 
leaves and the larger bracts with a more glandular surface in¬ 
dicate a distinct difference from the first, and the smaller leaves 
and the mucro directly on the apical margin of the involucral 
bract separate it from the latter. The white flowers are among 
the largest of the genus. 

8. H. gnalanensis (Eobinson & Bartlett) Happ, n. comb. 

PI. 33, fig. 5. 

TstTQ/m&riuvni gualonsnse Eobinson & Bartlett in Proc. Amer. 
Acad. 43: 58. 1907 
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Plant suffrnticose, 1 m. high; stems freely branched, some¬ 
what 4-anglod, at first evenly glandular-hirsute, later pubes¬ 
cent in lines, or glabrous; leaves ovate to elliptic, 1-9 cm. long, 
0.6-4 cm. broad, abruptly acuminate, obtuse to rounded, 
abruptly acuminate at the base, 4-6-nerved on either side of 
the midrib, at first glandulai'-pilose on both surfaces, sparingly 
so on the upper surface, later inconspicuously appressed- 
pilose on both surfaces, becoming glabrate above; inflores¬ 
cences more or less densely spicate, spikes 1.5-5 cm. long, ter¬ 
minal and solitary or in pairs; flowers white; cauline bracts 
oblanceolate, 8-12 mm. long, 3-5 mm. broad, usually equal to 
or exceeding the total length of the involucral bracts, glandu¬ 
lar-hirsute on both surfaces, mucronulate; involucral bracts 
oblanceolate, 9-10 mm. long, 3 mm. broad, glandular-hirsute, 
mucro 1 mm. long, erect, more or less directly on the apical 
margin; calyx-lobes lanceolate-linear, 1.5 mm. long, pubescent; 
corolla 13 mm. long, middle lobe of the anterior lip obovate, 
8 mm. long, 4 mm. broad, concave, lateral lobes obovate-oblong, 
8 mm. long, 3 mm. broad, posterior lip oblong-obovate, 8 mm. 
long, 2 mm. broad, subemarginate; pollen-grains about 28 x 
22 m; capsule 6 mm. long, 2.2 mm. broad, the constricted base 
3 mm. long; seeds 2.6 x 2 mm. 

Distribution: Guatemala. 

Guatemala: Gualan, Dept. Zacopa, alt. 130 m., 18 Jan. 1905, Deem S97 (G type, 
M photo, UMieh). 

The large ovate-rotund leaves, the conspicuously large cau¬ 
line bracts frequently longer than the subtended involucral 
bracts, and the long glandular pubescence are characteristic of 
this distinctive species. Due to the larger cauline bracts, the 
species appears to be somewhat intermediate between Henrya 
and Tetramerium. 

9. H. scorpioidesNeesinDO.Prodr.il: 491. 1847. 

Pis. 30,33. 

Tetramerium scorpioides (Nees) Hemsl. Biol. Cent.-Am. 
Bot. 2: 526. 1882; Lindau ex Loesen. in Bull. Herb. Boiss. 5: 
679. 1897, as T. scorpioides (Nees et Bth.) Lindau. 

Stems freely branched, at first evenly glandular-pilose, later 
pubescent in lines, or glabrous; leaves ovate, 0.5-5 cm. long, 
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0.3-2.5 cm. broad, at first acute, later long-acuminate, obtuse at 
the apex, obtuse to short-acuminate at the base, 5-7-nerved on 
either side of the midrib, in the early stages closely pilose 
intermixed with gland-tipped hairs, later sparsely pilose on 
both surfaces, more conspicuously so on the midrib and nerves, 
frequently glabrate on the upper surface; petiole 0.1-1.5 cm. 
long, densely pilose to glabrate; inflorescences more or lees 
closely spicate, the spikes 2-10 cm. long, terminal and one to 
several at the nodes; flowers “yellowish-white”; cauline bracts 
linear-lanceolate, 1-2 mm. long, glandular-pilose; involucral 
bracts oblanceolate, 6-8 mm. long, about 2 mm. broad, glandu¬ 
lar-pilose, mucro 0.3-0.5 mm. long, slightly recurved, 0.1-0.2 
mm. below the apical margin; bracteoles when present 2, lance¬ 
olate, 1.5 mm. long, puberulent; calyx-lobes lanceolate-linear, 
about 0.8 mm. long, puberulent; corolla 11-12 mm. long, middle 
lobe of the anterior lip obovate, 7 mm. long, 3 mm. broad, lateral 
lobes obovate-oblong, 7 mm. long, about 2 mm. broad, posterior 
lip oblong-obovate, 7 mm. long, 1.2 mm. broad, emarginate; 
pollen-grains about 42 x 20 ; capsule 5-6 mm. long, about 2 mm. 
broad, puberulent near the apex, constricted base about 3 nam. 
long, seeds 2 x 1.3 nun. 

Distribution’: Mexico and Nicaragtia. 

Mezioo. 

Sait Luis Potosi: limestone hills, Las Palmas, 5 Jnne 1890, Fringle S506 (G, 
F); limestone ledges, Las Palmas, April 1894, Pringle S947 (M); limestone hills, 
Las Palmas, alt. 120 m., 9 March 3899, Pringle 7699 (G, Cop, Utrecht, F); without 
definite locaHtj, 1861, Virlet d^Aonst 817 (Cop). 

Vera Cruz ; without definite locality, April 1865-66, Eahn, without number (K); 
La Pnrga, 27 Jan. 1906, Greewmcm 224 (G, US, NY, F); Mirador, Jan. 1839, Linden 
190 (K TYPE, B, M photo); rocky soil, Eio de Santa Maria, Yacnapan and Ticinity, 
Nov. 1906, Pvrpus 2261 (G, US, M, B, F, UCal); Eemadadero, Jan. 1922, Purpue 
8863 (UCal, D, P); samo locality, April 1922, Purpus^ without number (UCal, D, 
P); rocky thorn forests near Eancho Eemndadero, March 1928, Purpus 11185 (NT, 
PhilAcad, D); rocky soil, Puente Nacional, April 1928, Pwrpus 11155 (US, M, F); 
rocky thorn forests near Eancho Eemndadero, April 1928, Purpus 11166 (NT, F, 
PliilAcad); rocky thorn woods, Eancho Eemndadero, March 1933, Purpus, without 
number (M); San Francisco, near Yera Cmz, May 1894, <7. i. Smith 1330 (G). 

Sinaloa: east of Presidio de Mazatlan, 7 Jnne 1849, Gregg 1159 (M). 

Mexioo: hy the river, Tejnpilco, Distr. Temaacaltepec, 9 March 1934, Einton 
5756 (M, K). 

Oaxaoa : TomeUin Canyon, alt. 700 m., 17 May 1894, Pringle 4634 (G, US, NT, 
M, Utrecht, PhilAcad, UCal); Chivela, 7 March 1934, UeU 2255 (NT); Cerro Con¬ 
cordia, alt. 660-800 m., 8-14 April 1933, Morton f Mahrinius 2673 (US). 
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NI 04 BA.GTTA: noar Qramada, Doe. 3847, Oersted, without number (B). 

This is one of the most widely distributed species of the genus 
and is most frequently represented in herbaria. The rather 
loose spikes, comparatively small acuminate involucral bracts, 
and the recurved mucro, located slightly below the apical mar¬ 
gin, render it of ready recognition. 

9a. H. scorpioides Nees var. latifolia Happ, n. var.^® 

Leaves mostly ovate-rotund, 1-15 cm. long, 0.7-10 cm. broad, 
abruptly acuminate, frequently mucronulate; petioles 0.1-7.5 
cm. long; mucro of the involucral bracts 0.5 mm. long, diver¬ 
gent, conspicuous. 

DiSTEiBxmoN: central and sontliern Mexico, and Central America. 

Mexico. 

Colima; Manzanillo, 2-18 March 1891, Talmer ISSOa (US, B), 

Veba Ceuz : La Ternora, 1919, Purpiis 8SS5 (B, UCal) j Barranca de Panoaya, 
Dec. 1919, TurpuB 8496 (G, US, M rsrps, B, UCal). 

Nicabagua: without definite locality, coll, of 1853-56, C. Wright, without mmber 

(a,irs). 

Guatemala; without definite locality or date, Friedriohsthal, without number 

(K). 

This variety differs from the species largely by the broader 
rotund-ovate leaves and the longer petioles. It occurs rather 
generally within the range of the species. 

10. H. pilosaHapp,n. sp.^® 

Stems freely branched; branches slender, at first conspic¬ 
uously pilose intermixed with occasional gland-tipped hairs, 
later pubescent in lines, more or less glabrous; loaves broadly 

"H. scorpioides Nees var. latifolia Happ, var. nov., herbacoa perennis; foliis 
ovato-TOtundis, 1-15 cm. longis, 0.7-10 cm. latis, apice breviter acuminato; potiolis 
0.1-7.5 cm. longis.—Collected at Barranca de Panoaya, Vera Cruz, Mexico, Dec. 
1919, Purpus 8496 (Mo. Bot. Gard. Herb, type), 

"H. pilosa Happ, sp. nov., herbacea perennis; caulibus ramosis et gracilibus, 
pilosis et parce glanduloso-pilosis vel glabratis; foliis rotundo-ovatis vel ovatis, 1-5 
cm. longis, 0.7-4 cm. latis, apice breviter acuminato et basi acuto vel subcordato, 
utrinque parce pilosis vel glabris; petiolis 0.3-4.2 cm. longis; spicis plus minusve 
densis, 1-3.5 cm. longis; caulis bracteis linearManceolatis, 2 mm. longis; involucri 
bracteis oblanceolatis, 7-8 mm. longis, pilosis et parce glanduloso-pilosis, mucrone 
0,5 mm. longo, sub apice bracteae posito; corolla 10-11 mm. longa.—Collected near 
Manzanillo, Colima, Mexico, 2-18 March 1891, Palmer ISSO (U. S. Nat. Herb., 
TYPE). 
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ovate to rotund-ovate, 1-5 cm. long, 0.7-4 cm. broad, abruptly 
acuminate, acute to submucronate, subcordate to abruptly 
acuminate at the base, usually 3-5-nerved on either side of the 
midrib, at first sparsely pilose, later glabrous on both surfaces, 
membranaceous; petiole 0.3-4.2 cm. long, densely pilose to 
sparsely pilose in lines; inflorescences closely spioate, the 
spikes 1-3.5 cm. long, terminal and usually solitary or paired at 
the nodes; cauline bracts linear-lanceolate, about 2 mm. long, 
pilose; involucral bracts oblanceolate, 7-8 mm. long, about 
2 mm. broad, conspicuously white-pilose sparsely intermixed 
with gland-tipped hairs, mucro 0.5 mm. long, slightly divergent, 
0.1-0.2 mm. below the apical margin; calyx-lobes lanceolate, 
0.7 mm. long, puberulent; corolla 10-11 mm. long, middle lobe 
of the anterior lip obovate, 7 nun, long, 3 mm. broad, concave 
lateral lobes obovate-oblong, 7 mm. long, 2.6 mm. broad, poste¬ 
rior lip oblong-obovate, 7 mm. long, about 1.8 mm. broad, sub- 
emarginate; pollen-grains about 40 x 25 /«.; capsule 5-5.5 mm. 
long, about 2 mm. broad, pubescent near the apex, the con¬ 
stricted base about 2.5 mm. long; seeds 2 x 1.2 mm. 

DiSTBXBxmoN: southwestern. Mexico. 

Mexioo. 

Colima; near Manzanillo, 2-18 March 1891, Palmer ISSO (G, US ttpb, NT, M 
photo). 

The rotund-ovate membranaceous leaves, mostly glabrate on 
both surfaces, and the densely pilose bracts with conspicuously 
long mucros, are important diagnostic characters of this 
species. 

11. H. laxa Happ, n. sp.®® 

Stems freely branched; branches lax, slender, at first stipi- 
tate-glandular, later pubescent in lines, or glabrate; leaves 

laxa Happ, sp. nov., herhacea perennis; caulibus laxe ramosis et gracilibus, 
glanduloso-pubescentLbns vel glabratis; foliis ovatis, 1-2.5 cm. longis, 0.^1 cm. 
latis, apice acuminato, basi obtuso, utrinque glanduloso-hirsutis vel glabratis; 
petiolis 1-2 cm. longis; spicis plus minusve laxis, 1-15 cm. longis, internodiis 6-7 
mm longis; caulis bracteia lineari-lanceolatis, 2-3 mm. longis; involucri bracteis 
oblanceolatis, 6-7 mm. longis, dense glanduloso-hirsutis, mucrone 0.2-0.3 mm. lon^, 
sub apice bracteae posito; corolla 10 mm. longa.—Collected at Acapulco and vicin¬ 
ity, Guerrero, Mexico, Oct. 1894r-March 1895, Palmer 573 (Mo. Bot. Gaxd. Herb., 
type). 
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ovate, 1-2.5 cm. long, 0.5-1 cm. broad, acuminate, mucronu- 
late, obtuse at tbe base, 3-5-nei-ved on either side of the midrib, 
at first glandular-hirsute, later somewhat glabrate; petioles 
1-2 cm. long, glandular-hirsute; inflorescences more or less 
loosely spicate, spikes 1-15 cm. long, intemodes usually 6- 
7 mm. long; cauline bracts linear-lanceolate, 2-3 mm. long, 
0.5 mm. broad, glandular-hirsute; involucral bracts oblanceo- 
late, 6-7 mm. long, about 2.5 mm. broad, mucro 0.2-0.3 mm. 
long, divergent, 0.2-0.3 mm. below the apical margin; calyx- 
lobes lanceolate, posterior lobe 0.5 mm. long, anterior lobes 
1 mm. long, ciliate; corolla 10 mm. long, middle lobe of the ante¬ 
rior lip obovate, 7 mm. long, 3 mm. broad, concave, lateral lobes 
obovate-oblong, 7 mm. long, 2.8 mm. broad, posterior lip 
oblong-obovate, 7 mm. long, 1.8 mm. broad, emarginate; pollen- 
grains about 37 X 24 /t; capsule 6 mm. long, 1.6 mm. broad, gla¬ 
brous, the constricted base 3.2 mm. long; seeds 2 x 1.5 mm. 

Bistsibutioit: southwestern Mexico. 

GiTBERERO : Acapulco and vicinity, Oct. 1894-March 1896, PcUmer 575 (G, ITS, M 
TYPE, r, TJCal). 

The long lax spikes, the loosely imbricated involucral bracts, 
and the extremely glandular pubescence definitely character¬ 
ize this species. 

12. H. imbricans Donnell Smith in Bot. Gaz. 16: 198. 1891. 

Plant about 3 dm. high; stems several, decumbent, slender, 
cylindrical to somewhat 4-angled, at first evenly pilose and 
closely intermixed with glandular-pubemlent hairs, later pu¬ 
bescent in lines, or glabrous, whitish; leaves ovate, 1-3.5 cm. 
long, 0.5-1.7 cm. broad, acuminate, mucronate, obtuse or 
rounded to abruptly acuminate at the base, 5-7-nerved on 
either side of the midrib, closely pilose on the lower surface, 
sparsely so above, more conspicuously so on the midrib and 
nerves, closely intermixed with gland-tipped puberulent hairs; 
petiole 0.2-1 cm. long, glandular-pubemlent; inflorescence 
dosely spicate, spikes 1-8 cm. long, terminal and solitary or 
laterally disposed in pairs; cauline bracts oblanceolate, 5-7 
mm. long, 1 mm. broad, pilose intermixed with glandular-pu- 
berulent hairs; involucral bracts oblanceolate, 9-11 mm. long, 
about 4 mm. broad, glandular-pubemlent closely intermixed 



1987 ] 

HAPP—TBTEAMBRItTM AKTD HBH-RTA 559 

with glandular-pilose and simple hairs, mncro 0.2-0.3 Tnm. long, 
divergent, 0.1-0.2 mm. below the apical margin; braeteoles 2, 
broadly lanceolate, 2.5-3 mm. long, hispidulons; calyx-lobes 
lanceolate, about 1.5 mm. long, hispidulons; corolla 11-13 mm. 
long, middle lobe of the anterior lip oblanceolate, about 8 mm. 
long, 3 mm. broad, lateral-lobes oblanceolate-oblong, 8 mm. 
long, about 3 mm. broad, posterior lip oblong-oblaneeolate, 8 
mm. long, 1.5 mm. broad, subemarginate; pollen-grains about 
40 X 20 capsule 6-7 mm. long, about 2.5 mm. broad, glabrous, 
constricted base about 3 mm. long; seeds 2.7 x 2.1 mm. 

Distbibution; Guatemala. 

Guatemala: 'without defluite locality and date, KelUrman SSIS (US); Laguna 
Amatitlan, Dept. Amatitlan, alt. 3900 m., VonneXl Smith 192S (G, US type, NT, M 
photo, PhilAead); El Cenito, between La Laguna and Amatitlan, southern shore of 
Lake Amatitlan, Dept. Amatitlan, alt. 1300 m., Pittier ISS (US, B). 

This species is readily distinguished by the close imbrication 
of the spikes, the acute rather long bracts, and the slightly re¬ 
curved mucro. 

13. H. puberula Happ, n. sp.®^ 

Stems freely branched; branches slender, at first evenly glan- 
dular-puberulent sparsely intermixed with pilose hairs, later 
evenly pilose, pubescent in lines, more or less glabrate; leaves 
lanceolate to ovate, 1-3 cm. long, 0.3-1.3 cm. broad, acuminate, 
acute, obtuse to acuminate at the base, usually 3-5-nerved on 
either side of the midrib, nerves prominent on the lower side, at 
first evenly and minutely glandular-puberulent occasionally 
intermixed with pilose hairs, later sparsely pUose on both sur¬ 
faces, more conspicuously so on the midrib and nerves; inflo¬ 
rescences densely spicate, spikes 2-3 cm. long, terminal and 
solitary or in pairs laterally disposed, intemodes 2-3 mm. long; 
cauline bracts linear-lanceolate, 4-5 mm. long, about 0.3 mm. 
broad, minutely glandular-puberulent, mucro 0.2-0.3 mm. long; 

“ H. puberula Happ, spec, nov., beibacea perennis; caulibus ramosis et gracili- 
bus, glanduloso-pubenilis, sparse pilosis vel glabris; foliis lanceolatis vel ovatis, 1-3 
cm. longis, 0.3-1.3 cm. latis, apice basique acuminatis Tel obtnsis, utrinque glandu- 
loso-pubemlis, pilosis vel glabris; spicis 2-3 cm. longis, intemodiis 2-3 mm. longis; 
ftfl.Tilia bracteis lineari-lanceolatis, 4-5 "PiTn, longis; involncri bracteis oblanceolatis, 
9-10 Tn-m, longis, minute glanduloso-puberulis, mucrone 0.6-0.8 mm. longo ad apice 
bracteae posito.—Collected at Amatitlan, Dept. Amatitlan, Guatemala, alt. IlOO m., 
Peb. 1928, Mofcdea 911 (Pield Mus. Herb., type). 
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involucral bracts oblanceolate, 9-10 mm. long, about 2.7 mm. 
broad, minutely glandnlar-pubemlent, mucro 0.5-0.8 mm. long, 
pubei-nlent near the base, conspicuously divergent, 0.1-0.2 mm. 
below the apical margin; calys-lobos lanceolate-linear, 1.5 m-m. 
long, puberulent; capsule 6 mm. long, 2 mm. broad, glabrous, 
the constricted base 3 mm. long; seeds 2.3 x 1.5 mm. 

Distribution: Guatemala. 

Guatemala: Amatitlan, Dept. Amatitlan, alt. 1100 m., Feb. 1928, Morales 911 
(US, M photo, F TYPE). 

The short lateral spikes, the acuminate involucral bracts, 
and the inconspicuous puberulence are characteristic of this 
species. 

14. H. Conzattii Happ, n. sp.*® 

Stems freely branched; branches slender, cylindrical to some¬ 
what 4-angled, at first inconspicuously pilose in lines, later gla¬ 
brous ; leaves ovate, 0.8-2 mm. long, 0.3-1.3 mm. broad, acumi¬ 
nate, acute, obtuse at the base, 3-5-nerved on either side of the 
midrib, at first appressed-stoutish-pilose on both surfaces, 
more conspicuously so on the midrib and nerves; petioles 1- 
3 mm. long, sparsely pilose to glabrous; inflorescences closely 
spicate, spikes 1-2.5 cm. long, internodes 2 mm. long; cauline 
bracts linear-lanceolate, 2-3 mm. long, 0.5 mm. broad, mucronu- 
late, minutely pilose-ciliolate; involucral bracts oblanceolate, 
7-8 mm. long, about 2 mm. broad, aeutish at the apex, glabrous 
or occasionally inconspicuously ciliate-margined, mucro about 
0.2 mm. long, divergent, 0.1-0.2 mm. below the apical margin; 
calyx-lobes lanceolate, 1 mm. long, pubescent; pollen-grains 
about 35 X 20 iu; capsule 4-5 mm. long, about 1.5 mm. broad, gla¬ 
brous, the constricted base 2 mm. long; seeds 1.7 x 1.2 mm. 

Distribution: southern Mexico. 

Oaxaca: '^Cerro de Apaugo de HuaMco,” Distr. Pochullo^ alt. 600 m., 20 April 
1917, CowtatUj EeTeo MaTcrmms 916$ (US type, M photo). 


» H. Oonzattii Happ, sp. nov., herbacea perennis; caulibus ramosis, parce pilosis 
vel glabris; foliis ovatis, 0.8-2 cxo. longis, 0.3-1.5 cm. latis, apice acuto, basi ob- 
tuso, utrinque parce adpresso-pilosis vel glabris; spicis 1-2.5 cm. longis, densis, inter- 
nodiis 1-2 mm. longis; caulis bracteis lmeari>lanceolatis, 2-3 mm. longis; involuori 
bracteis oblanoeolatis, 7-8 mm. longis, plerumque glabris, parce pilosis, mucrone 
brevi, sub apice bracteae posito.—Collected at ‘^Cerro de Apango de Hualuloo,^^ 
Distr. Pochullo, Oaxaca, Mexico, alt. 600 m., 20 April 1917, Oonsiatti, Belso 4" 
MaTerinlm S1B$ (U. S. Nat. Herb., type). 
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The short spikes, the subapical mncro, and the glabrate cod- 
dition of the entire plant readily distinguish this species from 
its immediate allies. 

15. H. grandifolia Femald in Bot. Gaz. 20: 537. 1895. 

Plant 7-13 dm. high; stems freely branched; branches slen¬ 
der, at first evenly glandular-hispid, later glandular-pubescent 
in lines, or glabrous; leaves lanceolate-ovate, 2-13 cm. long, 1- 
5.5 cm. broad, acuminate, obtusish, acuminate at the base, us¬ 
ually 6-8-nerved on either side of the midrib, at first glandular- 
pubescent on both surfaces, later scattered appressed-pilose, 
more conspicuously so on the midrib and nerves; petioles 0.1- 
3 cm. long, glandular-pubescent to glabrous; ii^orescences 
loosely spicate; spikes 1.5-10 cm. long, internodes usually 10- 
12 mm. long, axillary spikes solitary; flowers white; cauline 
bracts oblanceolate, 2-3 mm. long, about 1 mm. broad, obtuse 
at the apex, conspicuously 3-nerved, densely glandular-pubes¬ 
cent ; involucral bracts oblanceolate, 10-12 mm. long, about 3 
mm. broad, rounded at the apex, densely glandular-pubescent, 
mucro 0.1-0.2 mm. long, inconspicuous, about 0.4 mm. below 
the apical margin; calyx-lobes lanceolate, 2 mm. long, puberu- 
lent; corolla about 16 mm. long, white, middle lobe of the ante¬ 
rior lip obovate, 10 mm. long, 5 mm. broad, lateral lobes obo- 
vate-oblong, 10 mm. long, 4 mm. broad, posterior lip oblong- 
obovate, 10 mm. long, 3 mm. broad, subemarginate; pollen- 
grains about 40 X 25 /t. 

DiSTSiBuajiON’: western Mexico, 

Shtaloa; Esquinapa, Jan, 1895, Lamb 505 (G type, M photo). 

Nayabit: Acaponeta, 23-80 Jan. 1897, Bose SiJS5 (US), 

Guerbeeo: Achotla, alt. 900 m., 4 Jan. 1927, BeJeo 5048 (US). 

The usually large leaves, rather loose inflorescence, and the 
large involucral bracts with inconspicuous subapical mucro 
are distinctive characteristics of this species. 

16. H. Barclayana Nees in Bot. Voy. Sulphur, p. 149. 1844; 

DC. Prodr. 11: 468. 1847. PI. S3, fig. 14. 

Tetramerium scorpioides (Nees) Hemsl. Biol. Cent.-Am. 
Bot. 2: 526. 1882, in part. 

Stems freely branched; branches slender, cylindrical to 
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slightly winged, 4-angled, at first evenly glandnlar-hirsute, 
later pubescent in lines, more or less glabrate; leaves elliptical 
to ovate, 1-3.5 cm. long, 0.5-2 cm. broad, acuminate, mucronu- 
late to obtusish, obtuse to acute at the base, sparsely glandular- 
pilose on both surfaces, more conspicuously so on the midrib 
and nerves, usually 3-5-nerved on either side of the midrib; 
petioles 1-3 m-m. long, glandular-hirsute; inflorescences closely 
spicate, spikes 1-7 cm. long, terminal or solitary in the leaf 
axils; cauline bracts oblanceolate, 2-4 mm. long, about 1 mm. 
broad, conspicuously 3-nerved, glandular-hirsute; involucral 
bracts oblanceolate, &-10 mm. long, 4 mm. broad, rounded at 
the apex, glandular-hirsute, mucro about 0.5 mm . long, slightly 
divergent, 0.5-0.7 mm. below the apical margin; calyx-lobes 
broadly lanceolate, 1.5 mm. long; corolla 14-16 mm. long, 
middle lobe of the anterior lip ovate, 10 mm. long, 6 mm. broad, 
convex, lateral lobes obovate-oblong, 10 mm. long, 5 mm. broad, 
posterior lip oblong-ovate, 10 mm. long, 4 mm. broad; pollen 
grains about 40 x 20 /». 

Distbibution: southwestern Mexico. 

Jalisco: without definite locality or date, specimen collected presumably by Lay 
4r CoUie during the voyage of Captain Beechy to the ^‘Pacific and Bering’s Strait,” 
1825-1828, in part (K). 

Nataeit: west of Ingenio, Santiago, 1 June 1849, in part, Qregg 1017 (M); 
Tiger Mine, Acaponeta, 1 March 1927, Jones ^$040 (F, UCal, P). 

Colima: Manzanillo Bay, without date, Barclay, without number, in part (K 
TYPE, M photo). 

The lanceolate-elliptical leaves, closely imbricated spikes, 
large romided apical involucral bracts, densely glandular-pu¬ 
bescence, and subapical mucro readily separate this species 
from others of the genus. 

17. H. mephitica Happ, n. sp.^^ 

Suffruticose plant 1-2 m. high; stems and branches cylin- 

mephitica Happ, sp. nov., herbacea perennis; caulibus ramosis et gracili- 
bus, glanduloso-pubescentibus vel glabratis; foliis lanceolatis vel ovato-ellipticis, 1- 
3 emu longis, 0.3-1.5 cm. latis, utrinque ex medio-nervo 8-5 nervis, utriuque adpresso- 
pilosis vel glabratis; spicis 1-6 enu longis, densis; intemodiis 2-4 mm. longis; 
caulis bracteis lanceolato-linearibus, 4 mm. longis; involucri bracteis oblanceolatis, 
9-10 mm. longis, mucrone 0.2 mm. longo, inconspicuo, sub apice bracteae posito; 
corolla 15 mm. longa.—Collected on dry arid slope, trail to Las Mesitas, San Se¬ 
bastian, Jalisco, Mexico, alt. 1700 m., 17 March 1927, Measui 1864 (Cab Acad. Sci. 
Herb., type). 
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drioal to somewhat 4-angled, at first evenly stipitate-glandnlar, 
later pubescent in lines, more or less glabrate; leaves lanceo¬ 
late-elliptic to ovate-elliptic, 1-3 cm. long, 0.3-1.5 cm. broad, 
nerves usually prominent on the lower surface, mostly 3-5- 
nerved on either side of the midrib, appressed-pilose, more con¬ 
spicuously so on the midrib and nerves, later glabrous; petioles 
0.1-1 cm. long, pilose to glabrous; inflorescences densely spi- 
cate, the spikes 1-6 cm. long, internodes 2-4 mm. long; flowers 
white, posterior lip streaked with reddish; the cauline bracts 
lanceolate-linear, 4 mm. long, 0.8 mm. broad, glandular-pilose, 
mucronate; involucral bracts oblanceolate, closely imbricated, 
9-10 mm. long, about 3 mm. broad, obtusish, stipitate-glandu- 
lar, mucro 0.2 mm. long, inconspicuous, erect, 0.1-0.2 mm. be¬ 
low the apical margin; calyx-lobes lanceolate-Hnear, about 2 
mm. long, glandular-pilose; corolla about 15 nam. long, middle 
lobe of the anterior lip obovate, 9 mm. long, 4.5 mm. broad, 
lateral lobes obovate-oblong, 9 nam. long, 4 mm. broad, poste¬ 
rior lip oblong-obovate, 9 nam. long, 2.2 mm. broad, enoarginate; 
pollen-grains about 45 x 22 /*. 

DiSTEiBunoN*: western Mexico. 

Jalisco: dry rocky arid slope, trail to Las Mesitas, San Sebastian, alt. 1700 m., 
17 March 1927, Mexia 1864 (ITS, NY in part, M photo, CalAcad type). 

The conspicuous veins on the lower side of the leaves, the 
closely imbricated, large, oblong-obovate involucral bracts, and 
the inconspicuous apical mucro definitely characterize this spe¬ 
cies. This plant is said to have a rather pronounced mephitic 
odor, which, however, is not apparent in dried specimens. 

18. H. Donnell-Smithii Happ, n. sp.®^ 

Stems freely branched; branches slender, at first evenly 
glandular-hirsute, later pubescent in lines, more or less gla- 

* H. DonneU-Smltlili Happ, spec, nov., herbacea perennis; caulibus ramosis et 
gracilibus, glaadnloso-hirsutis vel glabratis; foliis ovato-rotnadis yel ovatis, 1-6 
cm. longis, 1-3.6 cm. latis, apice aeminato, basi rotnixdo vel acnminato, utrinqae 
ex medio-nerro 6-6 nervie, ntrinqae glandnloso-pabwnUs; petiolis 0.1-2.6 mm. 
longis; spicis 1-4 cm. longis, densis, inimnodiis 8-4 mm. longis; canlis bract^ 
oblaaceolatis, 2-3 mm. longis; involncri bracteis oblanceolatia, 6-7 mm. longis, 
glandnloso-birsntis pnbernlisqne, mucrone snb apice bracteae posito; corolla 8 mm. 
longa.—OoHeoted on Eio de Los Eselavos, Dept. Santa Eosa, Guatemala, alt. 800 m,, 
Eeb. 1898, Etyde ^ Lute 4SS9 (Mo. Bot Gard. Herb., rare). 
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brate, whitish; leaves ovate-rotund to ovate, 1-6 cm. long, 1- 
3.5 cm. broad, acuminate, mucronulate to acute at the apex, at 
first rounded, later acuminate at the base, usually 5-6-nerved 
on either side of the midrib, in the early stages closely glandu- 
lar-puberulent intennixed with longer glandular hairs on both 
surfaces, more conspicuously so on the midrib and nerves, later 
glabrate; petioles 0.1-2.5 cm. long, pubescent to glabrate; in¬ 
florescences closely spicate, spikes 1.4 cm. long, terminal and 
solitary or in pairs at the nodes, internodes 3-4 mm. long; cau- 
line bracts oblanceolate, 2-3 mm. long, glandular-hispid, mu¬ 
cronulate ; involucral bracts oblanceolate, 6-7 mm. long, about 
3 mm. broad, glandular-hirsute intermixed with a glandular 
puberulence, mucro 0.2-0.3 mm. long, divergent, 0.1-0.2 Tum. 
below the apical margin; calyx-lobes lanceolate, 1 mm. long, 
hispidulous; corolla 8 mm. long, middle lobe of the anterior lip 
obovate, 5 mm. long, 3 mm. broad, concave, lateral lobes ob- 
ovate-oblong, 5 mm. long, 2.5 mm. broad, posterior lip oblong- 
obovate, 5 mm. long, 0.7 mm. broad, emarginate; pollen-grains 
about 42 X 20 /t; capsule 5 mm. long, 2 mm. broad, hirsute near 
the apex, constricted base 2.5 mm. long; seeds 1.3 x 1 mm. 

Distribution : Mexico and Central America. 

Mexico. 

Oaxaca: Lacs de Tutepeque, April 184-, Oaleotti 501a (G, US, UOal). 

Guatemala: without definito locality, coU. of 1892, Eeyde 687 (US); Bio de Los 
Bsclavos, Dept. Santa Boaa, alt. 800 m., Feb. 1893, Eeyde 4^ Lux 4559 (G, US, NT, 
M TYPE, B, F). 

Nicaragua: without locality and date, Oersted 46 (K) j near Granada, Dec. 1847, 
Oersted 10765 (Cop). 

The short oblong-obovate bracts quite set this species apart 
from H. imhricans which it somewhat resembles. The close 
glandular pubescence rather suggests H. Barclayana, from 
which it differs in size of bract and in position and shape of 
mucro. 

19. H. rupicola Happ, n. sp.®® PI. 33, fig. 13. 

Suffruticose plant 1-2 m. high; stems and branches at first 
glandular-pilose, later glandular-pilose in lines or glabrous; 

raplcola Happ, spec, nov., herbacea porennis; oaulibus ramosis et gracili- 
bus, glanduloso-pilosis vel glabratis,* foliis ovatis, 1-9 cm. longis, 0.5-4 cm. latis, 
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leaves ovate, 1-9 cm. long, 0.5-4 cm. broad, acnininate, mncron- 
nlate to acute, obtusisb to acuminate at the base, 4-6-nerved on 
either side of the midrib, at first glandular-pilose on both sur¬ 
faces, more conspicuously so on the midrib and nerves, later 
glabrate; petioles 0.1-2.5 cm. long, glandular-pilose to gla¬ 
brous; inflorescences more or less closely spieate, spikes 1-6 
cm. long, terminal, solitary or paired in the leaf-axils, inter¬ 
nodes 4-5 mm. long; flowers white, posterior lip yellow- 
streaked, ■with a red spot; cauline bracts oblanceolate, about 
3 mm. long, 1 mm. broad, glandular-hirsute, strongly recurved, 
mucronate; involucral bracts oblanceolate, 6-7 mm. long, about 
3 Tirmn. broad, rounded at the apex, glandular-hirsute, macro 
0.5 mm. long, divergent, 0.8-1 mm. below the apical margin; 
calyx-lobes lanceolate, posterior lobe 0.6 mm. long, lateral lobes 
1.2 Tnm. long, glandular-hirteUous; corolla 12-13 mm. long, 
middle lobe of the anterior lip obovate, 8 mm. long, 5 mm. broad, 
lateral lobes obovate-oblong, 8 mm. long, 4 mm. broad, poste¬ 
rior lip oblong-obovate, 8 mm. long, 2 mm. broad, emarginate; 
pollen-grains about 38 x 22 /». 

DiSTRiBTjnON: southwestern Mexico. 

Jalisco : dry arid rocky slope, trail to Las Mesitas, Sierra Madre, San Sebastian, 
alt. 1700 m., 17 March 1927, Mexico 1364 (NT, M type, F, UCal, D, TTMich); road¬ 
side between San Sebastian and Las Palmas, alt. 300—700 m., 30 March 1897, 
Nelson4135 (G, US). 

The small involucral bracts suggest a form of E. insularis, 
also found in this region. However, the distinctly obovate- 
oblong involucral bracts, the subapical macro, as much as one 
millimeter below the apical margin, and the conspicuous glan- 
dulosity of the pubescence of the bract readily separate it from 
that species. 

The New York Botanical Q-arden specimen of Mexia 1864 
represents two distinct elements, namely H. mepUtica and 
H. rupicola. 

apioe et basi aoutis vel obtusis, utrinqne glanduloso-pilosis vd glabratis; petiolia 
0.1-2.6 cm. longis; spicis 1-6 cm. longis, pXernmqtie plus micnsve densis, interaodiis 
4-5 mm. longis; catilis bracteis oblanceolatis, 3 mm. longis; involuori braoteis ob- 
lanceolatis, 6-7 mm. longis, glaadnloso-birsutis, mucrone sub apice bracteae pomto; 
corolla 12-13 mm. longa.—Collected on dry arid rocky slope, trail to Las Mesitas, 
Sierra Madre, San Sebastian, Jalisco, Mexico, alt. 1700 m., 17 March 1927, Mexia 
1864 (Mo. Bot. Gaxd. Herb., TJra). 
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20. H. reticulata Happ, n. sp.®” 

Suffruloscenl erect plants about 1 m. liigh; steins freely 
branched; branches slender, at first stipitate-glandular, later 
glandular-iiilose in linos, or glabrous; leaves ovate-rotund to 
ovate, 1-3 cm. long, 1-2.5 cm. broad, abruptly acuminate, mu- 
cronate to cuspidate, truncate to rounded at the base, in the 
early stages conspicuously reticulate-veined, usually 3-5- 
nerved on either side of the midrib, appressed-pilose on both 
surfaces, more especially on the midrib and nerves; petioles 
0.2-2.5 cm. long, at first densely pilose sparsely intermixed 
with stipitate-glandular hairs, later glandular-pilose in lines, 
or glabrous; inflorescences closely spicate, spikes 1-4 cm. long, 
lateral spikes solitary or in pairs, intemodes 2-3 mm. long; 
flowers yellowish-white; cauline bracts oblanceolate, about 3 
mm. long, glandular-pilose, recurved, mucronate; involucral 
bracts oblanceolate, 7-8 mm. long, about 2.5 mm. broad, glan¬ 
dular-pilose, mucro 0.5 mm. long, slightly divergent, 0.3-0.4 
mm. below the apical margin; calyx-lobes lanceolate, pilosu- 
lous; corolla 9 mm. long, middle lobe of the anterior lip obovate, 
5.5 mm. long, 3 mm. broad, lateral lobes obovate-oblong, 5.5 nrim. 
long, 3 mm. broad, posterior lip obovate-oblanceolate, 5.5 mm. 
long, 1.5 mm. broad, subemarginate; pollen grains about 25 x 
40 /*; capsule about 5 mm. long, 2 mm. broad, puberulent near 
the apex, the constricted base about 2.4 mm. long; seeds 1.3 x 
1mm. 


DisraiBtrrioN: Salvadov. 

Salvador: roadside, vicinity of Almacliapan, Dept. Almaclmpan, alt. 800-1000 
m., 9-27 Jan. 1922, Stanley 20231 (G, US type, NY, M photo); in liedge, vicinity 
of Ixtepeqne, Dept. San Yieento, alt. about 400 m., 6 March 1922, StmdUy 2U24 
(G, US, NT) ; brushy slope, vicinity of Izalco, Dept. Sonsonate, 19-24 March 1922, 
Stmdley 21801 (G, US, NT). 

*H. reticulata Happ, sp. nov., herbacoa perennis; caulibus ramosis ot gracili- 
bus, glanduloso-pilosis vel glabratis; foliis ovato-rotundis, 1-3 cm. longis, 1-2.5 
cm. latia, apico broviter aeuminato, basi truncate vol lotundo, utrinque ex medio 
nervo 3-6 nervis, utrinque adpresso-pilosis; petiolis 0.2-2.5 cm. longis, glanduloso- 
pilosis vel glabratis; spicis 1-4 cm. longis, densis, intornodiis 2-8 mxu. longis; 
caulis bracteis oblanceolatis, 3 mm. longis; involucri bracteis oblanceolatis, 7-8 
mm. longis, glanduloso-pilosis, mucrono sub apice bracteae posito; corolla 9 mm. 
longa.—Collected on roadside, vicinity of Ahnachapan, Dept. Ahuachapan, Salvador, 
alt. 800-1000 m., 9-27 Jan. 1922, Stmdley 20221 (US. Nat. Herb. type). 
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The stems and branches of this plant are rather frequently 
covered -with a dense lanate pubescence. The broad rotund- 
ovate leaves with usually long petioles indicate a possible rela¬ 
tionship with E. scorpioides var. latifolia. The several spikes 
are closely clustered at the nodes as in E. imbricans, but are 
much shorter and with bracts bearing a more definitely sub- 
apical mucro. 


GENUS AND SPBCIBS EXCLUDED 

Eenrya Augustiniana Hemsl. in Joum. Linn. Soc. Bot. 26: 
111. 1880.2^ = Henryastnuu Augustinianum (Hemsl.) Happ, n. 
gen. and n. comb. 

Eenrya Silvestrii Pampan. in Nuov. Giom. Bot. Ital. n.s. 
17: 696. 1900. = Heuryastnun Silvestrii (Pampan.) Happ, n. 
comb. 

LIST OP EXSICCATAE 

The numbers of the collectors are in italics. If the collection is ramumbered, this 
is indicated by a dash. The number in parentheses indicate the number designated 
the species in this revision. 


d»Aoust,Y. S17 (8). 

Barclay, G. — (16). 

Brandegee, T. S. — (1); — (2). 
Calderon, S. mS (4). 

Conzatti, 0., B. P. Beko & Makrinius. 
SJSS (14). 

Beam, C. C. S97 (8). 

Priedrichsthal, E. —(9a). 

Galeotti, H. S10 (18), 

Gaumor, G. E. 17IB, 1713 (6). 

Gaumer, G. P. & Sons. SB8 (6). 
Goldman, E. A. 390 (6). 

Greenman, J. M. S50,891 (6); BB4 (9). 
Gregg, J. 1169 (9) \ 1017 (16). 

Hahn. — (9). 

Heyde, E. T. 687 (18). 


Heyde, E. T, & E. Lux. 4659 (18). 
BSnton, G. B. 8410 (1); 5756 (9). 
Hooker, J. D. 1045 (1). 

Jones, M. E. BS188 (1); 23049 (16). 
KeUerman, W. A. 5216 (12). 

Lamb, E. H. 505 (15), 

Lay & CoUie. — (1); — (16). 

Linden, J. 190 (9). 

MeU,O.D. 2255 (9), 

Mexia, T, 1864 (17); 1864 (19). 
MiUspaugh, C. F. 65 (6); 1661 (6). 
Montes Ss Salazar, E. 298 (7). 
Morales, B. 911 (13). 

Morton, C. V. & Makrinius. 2673 (9). 
Nelson, E. W. 4126 (19). 

Oersted, A. S. 10765, 46 (18). 


” Since Senrya of Nees was proposed in 1844 and continued intermittently since 
then, is generically distinct from Tetramerivm of Nees, and since it contains about 
twenty-one species and varieties, it seems desirable to retain this name and give a 
new generic name to Eenrya of Hemsley, which was published in 1880 and contains 
only two species. Therefore I suggest the name Eenryastrvm for the plant de¬ 
scribed by Hemsley as Eervrya in Jour. Idnn. Soc. Bot. 26: 111. 1880. 
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Ortega, J. G. StS8 (1) ; 7181, 7186 (7). 
Palmer, Ed. Sll (3); 76 (6); ISSOa 
(9a); ISSO (10); 676 (11). 
Httier,H. 136(12). 

Pringle, C. G. S606, 46S4, 6947, 7699 
(9). 

Pnrpus, C. A. 366 (1) ; —, 3361, 886S, 
11166, 11166 (9) ; 83S6, 8496 (9a). 
Eeko, E. P. 6048 (16). 


Rose, .T. N. 8135 (16). 

Eose, .T. N., P. C. Stondley & P. G. Eus- 
sclL 18815 (1)-, 13839 (2). 

Soler, E. 8876, 3933 (6). 

Sinclair, 8. — (1). 

Smith, C. L. 1830 (9); 1938 (12). 
Standley, P. 0. 30419, 38108 (4); 

30331, 31434, 31801 (20). 

Stone, W. 844 (6). 


INDEX TO GENEEA AND SPECIES 

New names and combinations here published are in bold face type. Accepted 
names previously published are in Eoman type, and synonyms are in Ualics, 


Page 

Henrya. 541, 544 

Augustiniana .667 

Barclayana .561 

brevlfolla .547 

OonzattU .560 

eostata .548 

ooetata .551 

eostata vat, glandulosa .546 

Donnbll Smithll.563 

flava . 550 

grandifolia .561 

gualanensis . 553 

imbrieans .568 

insulacis .546 

laza .557 

longipes .549 

mephltlca .562 



Page 

Ortegana . 


pilosa . 

. 556 

puberula . 


leticulata . 


rupicola . 


acorpioidea. 

. 546, 554 

acorpioidea var. latifolia.556 

SUvesftrii . 


yucatanensls . 

. 551 

Henrya Hemal. 


Heuiyastrum . 

. 567 

Aaguatinianum .. 


SilvestiU . 


Tetrameri'im . 


oostatum . 

. 548 

flavum . 

. 550 

ymlaiiemc . 

. 553 

Scorpio tdei* . 

... 546, 554, 561 


SUPPLEMENT TO TETEAMBEIUM 

lb. Tetrameriuin nervosum Noes var. acuminatum Happ, n. 
var.^® 

Inflorescence loosely imbricated; bracts lanceolate to ovate- 
lanceolate, acuminate, strongly mucronate, mnero 1-1.5 mm. 
long, narrowed near the middle into a subpetiolate base. 

“T. ner70sum Nees var. acuminatum Happ, var. nov.j inflorescentiis laxis, 
bracteis lanceolatis vel ovato-lanceolatis, basi cuneatia et subpetiolatis, apice acumi- 
natis valde mucronatis, mucrono 1-1.5 mm. longo. Collected in Guayaquil, Province 
of Guayaa, Ecuador, alt. 20 m., 15 Nov, 1936, Mexia 8401a (Mo, Bot. Gard, Herb. 
type). 
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Eouadob; Province of Gnayas, Guayaquil, open lots, alt, 20 m., 15 Nov. 1936, 
Mexia 8i01a (M type). 

This plant, collected by Mrs. Ynes Mexia, was received after 
the completion of the thesis on Tetramerium. The loosely im¬ 
bricated spikes and the narrow more acuminate bracts with 
longer mucronate tips present a striking variation from T. 
nervosum. 
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Explanation op Plate 

PLATE 27 


Habit and bracteal arrangement of T. nervoswm Nees, Illustration made from 
living specimen grown at the Missouri Botanical Garden, x 
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Explanation op Plate 

PLATE 28 


Habit and bracteal arrougcment of T, hisptdvm Nees. lUustiation mado from 
living specimen grown at the Missouri Botanical Garden, x 
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Explanation op Plate 

PLATE 29 


Habit and bracteal arrangement of T. platysiegmm Torr, Illustration made 
from living specimen grown at tbe Missouri Botanical Garden, x Vq, 
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Explanation op Plate 

PLATE 30 

Habit of E, soorploides Noes. Illustration made from speedmon, Purpus HISS, 
in Herbarium of the Missouri Botanical Garden, x 
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Explanation op Plate 

PLATE 31 

Fig. 1. Habit of T. nervosvm Noes, x 
Fig. 2. Habit of T, nervosum Noes, x 

Photographs made from living specimonB grown at the Missouri Botanical 
Garden, 
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ExpiiABTATioir OP Plate 

PLATE 82 

Fig. 1. Habit of T. hispidwm Koes. 

Fig. 2. Habit of T. nervosum Nees. 

Photographs made from living specimens grown at the Missonri Botanical Gar¬ 
den. X 
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Platb 32 
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Explanation ok PijATk 

PLATE 33 

Fig. 1. Biact of Titramnium Toir. x 1.2. 

Fig. 2. Bract of wrn;o.s«wi NiHJH. x 1.2. 

Fig. 3. ot Tilram(Ti%m x 1.2. 

Fig. 4. Biaot of ^ra?)i6rjM/» flmwm Boro, x 1.5. 

Fig. 5. Oimlino bract of Ilairya gmhuuifUti^ (Robinson & llarllott) TTapp. x 1.5. 
Fig. 6. Cauhne biact of/T^/irI/a/asM/ani?? NCOS, x 3. 

Pig. 7. Caulino bract 0 //Trnr.i/a .scorpioif/^i» Noes, x 3. 

Pig. 8. Bractcolo of Tdramoinm hispulum Ncos. x 3. 

Fig. 9. Bractoolo of Teiranunum nervohuni Nws. X 3, 

Fig, 30. Bractoolo of Tctramrrium gJmdndo^um Oersted, x 2. 

Fig. 11. Involucral biact of lUmya insuUim Nfs‘S. x 1 5. 

Fig. 12. lavolucral biact of//r/i///a ACor/JioiV/rs Nces. x 1.5. 

Fig. 33. Tnvolucialbiact of Thnrya rupicohi llapp. x 1.5. 

Pig. 14. Involucral biact of ITairya Barolayana Noes, x 1.3. 

Fig. 15. Perianth of Tctraituriuni piatijslrgium Ton., laid open, x 2. 

Pig. 16. Perianth of Tc4ramcnun\ nrtvoum Nees, laid op(‘ii. x 3.5. 

Pig. 17. Perianth of TIenrya scorpioidtf> Noes, laid open, x 2 5. 

Pig. 18. Anther of Teiramemm platyi^tegnnn Toir. x 25. 

Pig. 19. Anther of Tetranurmn nervosum Noes, x 25. 

Fig. 20. Anther of Tfcnrya sco)pioUles Neos. x 25. 

Pig. 21. Pistil of Tciram^rmai plaiiisUqnim Toir. x 25. 

Pig. 22. Pistil of Tctimuriuhi nctvo,sum Noes, x 25. 

Pig, 23. Pistil of Jlcrin/a iicoipioo'btf Nees. x 25. 

Pig. 24, Capsule of Tetrnnunum ptatyst(<pum Toir. v L 
Pig, 25. Otip&nh of Tetramfriutn ncivosum Nooh. 5. 

Pig. 20. Capsule of Henrya scorphUit s Noes, x 5. 

Fig. 27. Half capsule with seed of T( tranu num pJatysU gium Toir, v *|, 

Pig. 28. Half capsule with seeds of Tdranunum mtvosum Nees. x 5. 

Pig. 29. Half capsule with seed of Uenn/a .seotpioidis Noes, x 5. 

Pig. 30. Hml oi' Tetramtrium pfatysUgium^Vorw x 1. 

Pig. 31. Seed of TetrmurUm lurvosum Noes, x 4, 

Pig. 32. Rood of Ilcniya scorpwidfs Noes, x 4. 

Pig. 33, Pollen-giain of Tctram(num platystegium Toir. 38 x 38/i. 

Pig. 34. Pollen-giain of Tettanunmi ncrvo6nm Nees. 28 x 20 y. 

Pig. 35. Pollen-grain of Hcnrya soorpionhs Noes. 40 x 20 y. 
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SOME EFFECTS OF METHYL CHOLANTHEENE ON 
THE MOEPHOLOOT AND OEOWTH OP YEASTS 

CABEOLL WILLIAM DODGE 
Mycologist lo the Missowl Botanioal Cfarden 

Professor in the Henry Shato School of Botany of Washington Vn&cersity 

AND BERTHA SANEOED DODGE 

With inoroasing knowledge of the chemistry of cholanthrene 
and related compounds and their action on the cells of mam¬ 
mals, it has seemed desirable to study their effects on organ¬ 
isms with less complex structures and interrelations of parts, 
in order to determine the action of these compounds on the 
morphology of individual cells and on the relation of cells to 
each other in a relatively simple group of plants such as yeasts. 
Some growth and feimentation studies have been undertaken, 
but much more data must be secured by the use of more refined 
methods before any broad generalizations can be safely made. 
As this manuscript was nearing completion, Goldstein^ re¬ 
ported that 1,2,5,6 dibenzanthracene and methyl cholanthrene 
increased cell division in a bacterium, Escherichia communior, 
so that approximately 50 per cent more cells were present in 
the eighth to ninth hour than in the control, while phenanthrene 
showed no effect. No details of methods are given beyond the 
suggestion that the carcinogens were present in colloidal 
suspensions. 

The writers wish to acknowledge the assistance of Miss 
ITolon Bramsch, a fonner research assistant, in the prepara¬ 
tion of ceUoidin sections of agar cultures, and Mr. Verne F. 
Goorger, for the microphotographs. We also gratefully ac- 
Imowledgo the financial assistance of the International Cancer 
Eosearch Foundation which has made this work possible. 

* Ooldstoin, Samuel. 1937. A microbiological test for carcinogenic hydrocarbons. 
Science N.S. 86: 176, 177. 
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Six organisms from our collection of i)atliogenic and sapro¬ 
phytic fungi were utilized in the prelim jary work: Zyinonenia 
dermatitidiH (Gilchrist & Stokes) Dodge, isolated from a case 
of blastomycotic dermatitis and rejmrted by Moore® and since 
grown on malt extract agar; Mijrocaiidida ouychoplt'da (Pol- 
lacci & Nanuizzi) Langeroii & Taliee, received in ID.'H from 
the Centraalbureau voor Sehimmelcultures, Baarn; f7o.s'/c//a>//a 
tropicalis (Castellani) Dodge, originally from Oastellani, re¬ 
ceived in 1927 from Bailey K. Ashford through the kindness 
of Willard C. Greene; Haccharomyces Hlipsnidcm ITansen, a 
champagne strain received in 1936 from the American Wine 
Company through the kindness of Adolf Ifeck, Ji'., and a Tokay 
strain received in 1935 from P. L. Varney of the Hacteriology 
Department of the Washington University Medical School; 
and finally some observations were made u])on a very i)leo- 
morphic organism isolated by Graner from the blood of a i)a- 
tient with carcinoma, and given mo in 1936 by R. R. Rife. 

METHODS 

For studies of morphology, colonies on Sabourand glucose 
agar (using Bacto products of the Digestive Ferments Com¬ 
pany) wore imbedded in celloidin, using the technique de¬ 
veloped in this laboratory and outlined by Mooi'o,® and staiiu'd 
with iron haematoxylin. 

Liquid cultures were centrifuged, most of the supernatant 
liquid decanted, and llenuann’s fixative added. After lw<‘lv(‘ 
hours, the material was again centrifugc'd and the (ixativi* 
decanted. The material was washed sev<M*al tinu's with dis¬ 
tilled water to remove the fixative, centrifug(‘(l, ami mounted 
in a drop of Manoval’s stain in Amauu’s lactoifiieuol solution. 
The repeated centrifuging may have dissociated the cell groups 
slightly, the amount do])onding upon the thickness of the geli- 

“Moore, Moriis. 1933. Blastomycosis: ropott of a case, with a study of an 
etiologic factor and a classification of the organism. Ann. Mo. Bot. Gaid. 20: 
79-138, pi 6, 7. 

• Moore, Morris. Microscopy. In Dodge 0. W, 3035. Medical Mycology: fun¬ 
gous diseases of man and other mammals, pp. 73-73. 



1937] 


DODGE & DODGE—METHYL OHOLAHTHBEHE AND YEASTS 585 


fied sheaths of the cells and of protoplasmic connections per¬ 
sisting between the ceL-j. However, since all the material of a 
single organism was centrifuged at the same time, comparative 
data would seem valid. 

Growth studies were based on increase in colony size on 
Sabouraud glucose-agar plates and on total dry matter ob¬ 
tained by filtration through alundum crucibles (BA360). Col¬ 
ony size yielded very little quantitative data since the thickness 
of the colony varied and was not easily measured. Since some 
of the organisms may be pathogenic in spite of their long culti¬ 
vation on laboratory media, they were killed by heating to boil¬ 
ing for three minutes, then transferred to centrifuge tubes, and 
centrifuged. Most of the supernatant liquid was decanted and 
the organisms washed thrice with distilled water to remove 
the culture medium. It is conceivable that some of the dry 
weight was lost by this method due to death and exosmosis. 
Where the filtrate was cloudy it was filtered again through the 
same cracible, resulting in a clear filtrate. Here, too, some of 
the dry matter may have been lost, but since the data presented 
should be considered as comparative and preliminary, these 
losses seem relatively unimportant. In the more recent data 
accumulated for Saccharomyces, boiling was omitted and a 
crucible (RA84) with finer pores was used. 

In the preparation of media, about 100 mg. of methyl chol- 
aulhi'ene were shaken in 1000 ml. of distilled water and allowed 
to stand for three days or more, then the undissolved crystals 
were filtered off, and the solution here described as saturated 
was used to make uir the various dilutions r’eported. All media 
w(M'(‘ sterilized at 15 pounds pressure for 15 minutes and all 
cultui'os were incubated at approximately 20° 0. The agar 
cultures were inoculated with a single loopful of a suspension 
of tlio growth of the organism on an agar slant in 5 ml. of sterile 
distilled water. The liquid cultures were inoculated with three 
drops of a suspension of organisms in a peptone glucose liquid 
cultui’o f i‘om a sterile 1 ml. Ostvald pipette. The same suspen¬ 
sion was used for all the cultures of a single series. 
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Since the difl’eroncos wore more pronounced iu ilio enlluros 
of Saccharomijces ellipsoUleus, lliey will he described iu d(‘lail. 
The other organisms showed some diiTcreueos but are more 
difficult of interprelation and need further study. 

In liquid cultures, there is a Sue white sediment aud no pel¬ 
licle. The medium remains clear. The cells are mostly short- 
ellipsoid, about 5.5 /* in longer diameter. The young cells stain 
deeply with ManovaPs stain. A deeply staining body in the 
center, probably the nucleus, is surrounded by a clearer zone of 
cytoplasm which is denser next the wall. The ccdls and cell 
groups are surrounded by a gelitiod sheath twice or thrice the 
thickness of the wall. This sheath is so transparent that it is 
easily overlooked, but shows more distinctly with polarized 
light. Protoplasmic connections persist for some time between 
cells. Budding may be polar, resulting in single chains of 
cells, but is commonly from 3 to 6 points around a great circle, 
resulting in a dichotomously branched filament with three 
points or a large plate with six points. Some of these plates 
suggest conditions seen in the Chlorophyceae in the Volvocales 
and Chlorococeales. Nuclear division is amitotic. Occasion¬ 
ally long slender cells, about 3 x 8.5 /*, containing about four 
deeply staining granules, are seen. In thc' older long cells, the 
protoplasm has contracted to the ends and the middle, leaving 
two ellipsoidal clear areas. Asci were not obsc'rvod. In 1/40 
saturation with methyl cholantlirone, the cells ai“(* similar in 
size and shape, the motachromatic granules are larger and 
sometimes fuse as small thi'cads. In 1/10 saturation, the cells 
are smaller, 3-4 /*, rarely u]) to 5.5 the cell grout)S contain 
fewer cells, the sheath is thinner, and the motachromatic gran¬ 
ules fewer. In 1/4 saturation, cells 3-4 m, groups rare, contain¬ 
ing only 3-4 cells, most cells isolated, sheath thin. There are 
very few metachromatic granules, the vacuoles are large, the 
protoplast is usually next the cell wall, with a few strands cross¬ 
ing the vacuole. The long ellipsoidal cells are more abundant. 
In saturated methyl oholanthrene, the cells are larger, mostly 
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5.5 jii, with some 7 the nucleus is central, staining deeply, the 
metachromatin is abundant, with thick fibres connecting the 
granules. The gelified sheath is veiy thick, and protoplasmic 
connections are clearly visible. Most of the cells are short- 
ellipsoid, a few are long-ellipsoid. 

On Sabouraud glucose agar, the colony is 6 mm. in diameter, 
smooth, shining, nearly white and finely merulioid iu the center. 
The cells are nearly spherical, and stain deeply. The sheath 
is very thin, so that the cells are mostly washed away and the 
arrangement is not clearly visible. The colls penetrate a short 
distance into the agar. The mature cells are 5.6-6 x 2-3 /*, and 
the nucleus is rather large and very deeply stained in the center 
of the cell. Budding is from two points at the distal end of the 
coll, resulting in dichotomously branched filaments. Barely 
multipolar budding results in a whorl of blastospores at the 
distal end such as one commonly sees in Syringospora. There 
are usually two vacuoles at either end of the cell. 

On Sabouraud agar with 1/50 saturation with methyl chol- 
anthrene, the colony is 5 mm. in diameter, ivory-yellow, the 
surface smooth ard dull. The cells vary from 2.5 to 3.5 ft in 
diameter, with many shadow cells and some larger, deeply 
staining cells 4r-4.5 ft, spherical or nearly so. The colonies pene¬ 
trating the agar are 70 x 20 ft, fusiform to ellipsoid, the outer 
cells deeply staining, 3-3.5 ft in diameter. Some of the deeper 
cells are suggestive of those seen in 1/6 saturation but are very 
lightly stained and difficult to see. The cells appear to be in 
radiating, little-branched chains. 

On Sabouraud agar with 1/6 saturation with methyl chol- 
anthrone, the colony is 8 mm. in diameter, marguerite-yellow, 
smooth and flat. The colony is composed of lightly staining 
filaments, closely dichotomously branched, ending in un¬ 
branched chains of thick-walled, deeply staining cells, sugges¬ 
tive of the chlamydospores of Syringospora. The colonies 
penetrating the agar are fusiform to irregular. The central 
tissue is composed of more or less parallel, thin-walled hyphae, 
lightly staining, 1.3-1.5 ft in diameter, dichotomously branched 
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near the tips to produce a palisade ot‘ heavily staiuiug hyphac 
6-8 ecllb long, twice or thrice dichotonionsly branched (pi. o4, 
figs. 1, 5). The colls are smaller with each branching, about 
twice as long as broad, suggesting paraphyses oi' lh(> cortex of 
sonic lichens (pi. 34, ng.s. 2,3). In tliis tissue are long ellipsoid 
cells which do not roach the outer surface of the colony, about 
20 X 7 /»(pi. 34, figs. 2,6). Apparently t hese gradually exjiand 
into suhsiihorical colls. At first the cells are deeply stained 
throughout. In somewhat older cells, the deeply staining por¬ 
tion is composed of a reticulum of thick fibres and small meshes, 
suggesting the appearance of a reticulate chloroplast. In the 
still older, subspherical c(‘lls (pi. 34, figs. 3, 4), the reticulum is 
more irregular and the meshes much larger in relation to the 
fibres. The whole colony is imbedded in a gel which exiends 
about 2 /* beyond the tips of the palisade layer (pi. 34, fig. 5). 
In small, yomig colonies, the individual sheaths of the ]jalisado 
hyphae can sometimes bo soon within the colony gel. 

PERMBNTATION 

Preliminary experiments using feimentation tubes show 
more rapid fermentation in the presence of methyl cholanth- 
rene, producing about one-third more gas in a gi ven t ime. 11 alf 
saturation produces about one-fifth more gas than the control. 
The effects of the smaller concentrations tried ar(‘ slight or 
doubtful. Further work with more refined l(‘chui(iue is being 
carried on. 

onowTir 

Colony diameter was I'ecorded on solid media but is not a 
very accurate measure of growth, owing to dilT('reuoes in thick¬ 
ness m 8accl\atomyceh (ilipsoideuH and Mycocaudifia oiiydio- 
phila. It seemed more reliable with the other organisms 
studied, but data on these organisms will bo publishinl later. 

Diy-weight determinations were slower but gave much more 
accurate data. In our series of experiments saturated methyl 
cholanthrene in peptone-glucose solution has yielded 83.7 J. 1.2 
mg. dry weight, while the controls under the same environ- 
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mental conditions yielded 64.0 ± 2.7 mg. While our data are 
not yet conclusive, concentrations as low as % saturation 
yield amounts approximating that of the saturated, and those 
of % saturation or lower approach values for water. Further 
work is in progress to ascertain more closely the curve for 
total dry weight and the rate of growth at the various con¬ 
centrations. The maximum variation of any cultures from the 
average of those at a given concentration has been 4.2 per cent, 
and in most cases has been much less. More variability has oc¬ 
curred in the lower concentrations of methyl oholanthrene. 

SUMMARY 

Methyl cholanthrene, the most potent of the carcinogens 
so far reported, profoundly affects the morphology and 
growth of yeasts. Q-iant cells and increased differentiation of 
cells within the colony occur in cultures of Saccharomyces el- 
lipsoideus Hansen, champagne strain, after two months. Total 
dry weight and fermentation are increased approximately 
one-third in saturated methyl cholanthrene peptone-glucose 
solution. 
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ExPIjANATTOST op PIjATE 
PLATE 34 

Showing the effect of 1/6 saturation with niotliyl cholanthr<‘ne iu 8al)ournud 
glucose agar on Sacoharomyoes eUipsoidcua Uanson, champagne strain. 

Pig. 1. Showing some hyphao of the central tissue and a largo ellipsoidal cell 
in the palisade layer (x 770). 

Pig. 2. Section of palisade layer, showing dichotomous hranchliig and ellij)- 
soidol cells dividing at tlioir tips. Tho line of tho surrounding gel is out of focus 
(x 770). 

Pig. 3. Section of colony showing palisade layer, ellipsoidal colls, coiitrnl I issue 
with large subspherical colls (x 430), 

Pig. 4. Large subspherical colls (x 770). 

Pig. 5. Tip of fusiform colony showing central tissue, x>a'lhiiado layer, and one 
ellipsoidal coll (x 770), 

Pig, 6. Ellipsoidal cell dividing, and heavily stained subspherical colls (x 770) 
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DODGl ic DODGE - IlfECT OF METIIYI CHOLANTHRFNt ON YEASTS 




GENERAL INDEX TO VOLUME XXIV 


Now scientific names of plants and the final momhoTs of ncfw combinations are 
])rintod in bold face type; synonyms and page numbers having refoienco to fig- 
UK‘s and plates, in italics; and previously published names and all other matter, in 
01 dinary typo. 


A 


Aeanthaeeae, Panamanian, determined 
by E. C, Leona id, 205 
Achimonos longiflora, 202 
Actinoebaete, 1, 010; flllcina, 2, d, 8, 
JO; filicina, 263, 310, 311, 466, 468, 
470, Hi, t80 


Ailanihus altissima, 442, 499; Cacoden- 
dron, 499; glandulosa, 264, S 64 , 499; 
ixrtgnna, 264, 499; peregrina, 264; 
proccta, 499 

Albania Pcngrina, 264, 86 f, 499 
Alloinarkgialiu Breneslana, 15; ovalis, 
15; plunieriaofolia, 16; subtubulosa, 
16 


Allopicctuh iclithyodorina, 205; mblda, 
204 


Aloe sp., development of the male 
gametophyte in, 161, 168, 16i 
Amym loxifira, 306 
Aiiaeardiaeeae: A now genus of, 1; 

Studies in the I, 263, TI, 499 
Anaeardium, 1 

Apholandia Seibortil, 205, 807 
Aplopappus, 228, 248, 250; ciliatus, 250; 
oceidoiitails, 250 

Ai)oe 3 ^nuceuo, New or otherwise note¬ 
worthy, of Tro])ieal America, V, 11 
Appuuia guatemalonhiH, 209; Seibertii, 
208 


Araria(*<*no, Panamanian, (h'iormiiied by 
l\ (1 Htnndley, 196 
Ardisin Seibortil, 198 
Aslrr, 225; glvtinohns, 225; spafluiiaris, 
225; apotltulaliui, 225 
Ast(‘n‘ae, 248 

Autfha, 227; ampl<ximulU, 228; dc&wr- 
u 228 


Ji 

Bailey, L. JL, Panamanian plants detor- 
minod by: Palmao, 180; liosaoeao, 
189 

Barkl(‘y, Prod A. A now genus of Ana- 
eardiaeeao, 1; A inonograpMc study 
of Rhus and its Immediato allies in 


North and Central America, including 
the West Indies, 265; Studies in the 
Anacardiacoae, 1, 263, II, 499 
Berry, Edwai*d C. A preliminary list of 
the lichens of control Missouri, with 
ecological notes, 211 
Betula tripliylla, 394 
Blake, S. P., Panamanian plants deter¬ 
mined by: Compositae, 210; Poly- 
gagalaceae, 190 

Blast omycotic dermatitis, 584 
nietia campanulata, 185 
Bromoliaceae, Panamanian, determined 
by L. B. Smith, 180 
Bwt'sera bipinnata, 3, 311 

C 

Oalanthe mexicana, 184 
Canal Zone, Missouri Botanical Garden 
Tropical Station at Balboa, 175, 176 
Canna latifolia, 182 
Carcinogons, 583 

CasselUa, 27; denticulata, 140; lanoeo- 
lata, 89; maritima, 34; pcmiovlata, 
43; parviflora, 34, virginica^ 70 
Castellania tropicalis, 584 
(^atopsis nutans, 180 
C’avendishia Smithii, 197; Worckloi, 197 
Oentropogon diocleus, 209 
Cerbera Aliouai, 11; nilida, 11 
Cermthodes, 27; alpinvm, 107; lariceo- 
latum, 80; maritlmum, 35; oblongi- 
folium, 128; pani<yu,latum, 43; vvrginir 
cum, 70 

Ohamaodoreu eostarieana, 180 
Chert and fiint rocks as a habitat of 
lichens, 213 

Chiriqui: Collections in the provinces 
of, Coclfi, and Panama, by B. J. Sei¬ 
bert during the summer of 1936, 177, 
178; scene near the headwaters of the 
Bio Chiriqui Viejo, 177; scone at 
Oerro Punta, 177; view of Ifianos del 
Volcan, 178 

Ohrysopthalmum, 228; andinum, 229 
CisRus Martizilana, 191; salutaris, 191 
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(691) 



592 


ANNALS OF THE MISSOTTET BOTANFCAL GAEDEN 


CVOL. 24 


Cocl6: Collections in the provinces of 
Chiriqui, Fanuin.'l, and, by K. Bci- 
bort during the aumirier of U)35, 177, 
179; Llano Ilonito, views of /7«S\ t79 
Ooffoa, 537; oloifoUa, 538; paiiiculala, 
538 

Collections in the provinces of C^Uiriquf, 
Cocld, and Panama, by li. J. Seibert, 
during the summer of 1935, 177 
Compositae, Panamanian, determined by 
S. F. Blake, 210 
Conopbolis aniericanii, 202 
Contributions toward a Flora of Pan¬ 
ama, based upon collections by expe¬ 
ditions from the Missouri Botanical 
Garden Tropical Station, Balboa, 
C. Z., 175; J, Collections in the ])rov- 
inees of Chiriciul, Cocld, and Panama, 
by E. J. Seibert during Ihe summer of 
1935, 177 

Cotinus, 1, 300; americauus, 301, 4B6, 
46S, 470, 474, 478; Ooggyria, 300, 301, 
478; Copallinvs, 321; cotinondva, 301; 
Metopimn, 308 
Coiinuit, 303, 314 

Cyperaeeao, Panamanian, deter mined by 
Fr. Hugh O’Neil, 180 

D 

Daphnopsis Seibertli, 102 
VatUca Mrta, 326 

Demetria, 226; gJutinosa, 227; spathii- 
lata, 227 

Diastoma exlguum, 202, var. lilaclnum, 
203 

Dieliptera, 644 

Bodge, Carroll W. and Bertha Banford. 
Borne elf eels of methyl cholanthrene 
on the inoi*phology and growth of 
yeasts, 583 

Donia, 226; sqnarrom, 226 
DoniaTta, 228 

DoronUnm, 226; ghUivos^m, 226 
JDryopkri^ macradenia, 180 

E 

Ecological notes on tho lichens of central 
Missouri, 211 
Elleanthus capitatus, 182 
Bpidendrum Parkinsonianum, 184; pyg- 
maoum, 184 
Eucharis Boudhei, 181 

F 

Fagara, 268 

Faxamea, 637; eaorulea, 637; Guaya- 
quilensis, 638; jasminoidos, 537; lati- 
folia, 538; Montevidensis, 638; odo- 
ratissima, 538; sessilifolia, 538; stip- 
ulacea, 538 


Flora of Panama, Coniributions toward 
a, 175 

Fuchsia arboreseens, 19(5; Homsloyana, 
191, 19(5; mi\la, 191; pulcholla, 195; 
Heleriana, 191, 19(5 

Fiiiiastruin clausum, 200; Soibortli, 190 

a 

Garnetophyle, the male, <)bHer\afions on 
tho development of, in certain mono- 
cots, 101, 174 

Gases,effect of, on growth of lichens, 212 
Gasterin, develojmient of male garneto- 
phyte in, 1(52, 168 

Go8ncriaei‘ae, Panamanian, determined 
by C. V. Morton, 202 
Gilibortia arborea, 197; stenodonta, 
19(5 

Granules, refractive, in gametopbyto of 
Tradescantia, 1(57; in Aloe, 1(59 
Grindelia, tlie genus; eytological aspects 
of, 260; geograpliical distribution of, 

229, 44J; hist(>ry of, 225; phylogeny 
of, 252, chart showing, ^5/; relation¬ 
ships of, 247, chart sliowing, 481; 
specific concept of, 2(51; Studies in, 
III, 225 

Grindelia aeutifolia, 25(5; aggregnla, 
230; (inguHtifoUa, 228; aphanaetis, 

230, 255; arenicola, 230, 242, 259; 
arizouica, 246, 253, var. mierophylla, 
256, var. stenophylla, 25(5; aplnniaelis, 
230; Blakei, 230; enmporum, 230, 239, 
242, 258, var. Oavyi, 230, 239, 242, 

258, var. parvillora, 258; eolumbiana, 
240; decumlhms, 230, 25(5, var. sul)- 
iiicisa, 25(5; foliosa, 228; friiticosa, 
228; glitliiKMi, 228; granditlora, 230, 

245, 2(50; (}n*enmauii, 2(50; Ilallii, 
257; Ilavardii, 24(5, 253; hirsutula, 

259, var. brevis(]uama, 2(51; humilis, 
230; integrifolia, 238, 2(50, van. vir- 
gata, 238, 2(50; imiloides, 225, 228; 
hudniata, 25(5; laneeolnla, 230, 245; 
Jittoralis, 233, 25(5; mierocepbala, 2(50, 
var. adenodonta, 2(51; nana, 230, 239, 
242, var. altissima, 242, 258, var. tur 
binella, 258; Nelsoiiii, 2(50; oolepis, 
233; oxylei)is, 253, var. eligulata, 253, 
255; peromiis, 229, 243, 255; ])ro(*era, 

230, 257; pulcheUa, 228; lesinosa, 
228; rovoJuta, 256; rubrlcaulis, 231, 
259, 261, var. bractoosa, 261, var, 
data, 231, 259, 26J, var. latifoUa, 

231, var. platyphylbi, 230, 259, f. pil- 
osa, 261, var. robusta, 231, 259, 261; 
scabrn, 246, 256, var, neoinexicana, 

246, 256; spociosa, 228; squarrosa, 
228, 229, 243, 255, var. nmla, 231, 
255, var, serrulata, 229, 265; stricta, 
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228, 236, 259, var. aestuarina, 236, 
var. Andorsonii, 236, var, collina, 231, 
230, var. llcndeisoni, 231, var. lanata, 
230, 238, var. maerophylla, 236; sub- 
ali)ina, 256; subdocurrons, 263; ten- 
ella, 260; tcxaaa, 230, 245; Volkensii, 
228 

GrindeLicac, 248 
Guzmania polycephala, 180 

II 

Habenaria setifera, 182 
Hackclia virginiana, 141 
Happ, George B. Monograph of Totra- 
morium and ITenrya, 501 
Hclianthoae, 248 
Ilelosis moxicana, 188 
llenrya, 544; Monograph of Tetra- 
morium and, 501 

Henrya, 544; Augustiniana, 567; Bar- 
clayana, 661, 632; brevlfolia, 547; 
Oonzattli, 560; coatata, 548; costaia, 
551, var. glandulosa, 546; Donnell- 
Smithli, 563; flava, 537, 550; gran di¬ 
folia, 501; gualanensls, 537, 553,682; 
imbrieana, 558; insularis, 546, 673, 
632; laxa, 657; longlpes, 549; mephi- 
tica, 502; Ortegana, 552; pilosa, 556; 
puberula, 559; reticulata, 566; rupi- 
cola, 564, 682; scorpioidcs, 538, 546, 
554, 676, 682, var. latifoUa, 556; 
soorpioides, 646; Silvestrii, 667; yuca- 
tauensls, 551 

Henryastrum, 567; Augustiulanum, 
567; Silvestrii, 567 

ffippoglossum, 27; maritimum, 35; vir- 
ginivum, 70 

Jloorfbcl'ia, 228; clillocnsw, 228 
Iluntloj'a Burtii, 185 
Hypericum fastigiatuin, 192 

I 

Inula, 225; gli^tinosa, 226; serrala, 226 
Jpomoca luuricata, 201, forma alba, 


Johnson, G. T. and Ruth E. Peek. Ob¬ 
servations on the malo gametophyte 
in certain monocots, 161 

Justicca raecmulosa, 538 

K 

Killip, E. P., Panamanian Passifloraceae 
determined by, 192 

L 

Leonard, E. 0., Panamanian Acantha- 
ceae determined by, 205 


Lichens of central Missouri, A prelimi¬ 
nary list of the, with ecological notes, 
211 

Limestone lodges as a habitat of lichens, 
214 

Liparis Wcndlandii, 183 
Lipocarpha Sellowiana, 180 
Lithospermum, 27; corymbosum,^ 141; 
dc 7 iiiculatum, 140; Drummondii, 140; 
margmatum, 89; maritimum, 34; pa- 
nloulatwm, 43; pulohrum, 70; pumil- 
um, 34 

Lithraea, 414; laurina, 415 
Llano Bonito, Panama, view of, looking 
toward Pacific Ocean, 178; view across 
‘‘badlands»» of, 179 
Llanos del Volcan, Chiriqui, 178 
Lohadium, 314, 341, 390; amcntaceim, 
394; aromaticum, 395; suaveolens, 
394; tnfoluitum, 395 
Lobcliaceae, Panamanian, determined 
by P. E. Winimer, 209 
Loranthaceae, Panamanian, determined 
by William Trelease, 187 
Lycaste Dowiana, 185 

M 

Malaxis brachyrrhyncha, 182; oxcavata, 
182; macrostachya, 182; Parthonii 
var. denticulata, 182 
Malosma, 1, 414; laurina, 415, 466, 468, 
470, 474, 496 

Maxon, W. R. Panamanian Polypodia- 
ceae determined by, 180 
Melastomaceae, Panamanian, deter¬ 
mined by P. 0, Standley, 193 
Mertensia, A monograph of the genus, 
in North America, 17 
Mertensia, 26; alaskmui, 41, 48; alba, 
56; alpina, 106, 107; alpinaYAv. brevi- 
styla, 102, var. 105, var. per- 

plexa, 110; ambigua, 87; amoeua, 
130; amplifoUa, 98; arizonica, 62, 68, 
var. Grahaml, 65, var. Leonardi, 04, 
var. subnuda, 66, var. umhrattlis, 64; 
Baker!, 118, 1J8, var. Osterhoutll, 
120; Baheri var. amoena, 130, var. 
lateriflora, 118, var, sub glabra, 123; 
bella, 40, 40; bracliycalyx, 49; hraohy- 
loba, 97; brevistyla, 102, 103; brevi- 
styla var. obtusiloba, 107; caelesti/na, 
114; califomica, 84; campanulat^ 68, 
69; oana, 115; oanescens, 115; cUiata, 
74, 76, var. latiloba, 84, var. stoma- 
tochoides, 84, var. subpubescens, 83; 
oiliata var. longipedunoulata, 74, var. 
polyphylla, 76, var. ^nctata, 75, f. 
Candida, 83; CtoToeyi, 95; congesta, 
100; Cooperae, 130; ooriacea, 113, var. 
dilatata, 113; coronata, 125; eorym- 
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bosn, 341; CvfHckUj 130; oynoglos- 
ftoiciefif 314; donticulnta, 140; Dnun- 
Kioudii, 140; Easlwootliiio, 41; acet. 
Rumortc'iisia, 2i); Ftndhri^ 97, vnr, 
puhtm^ 98; foHosa, 125, var, amoena, 
130, f. Cufiiclcii, 330, var. luvadim^iA, 
325, var. pv’bcsoen^, 330, var. .suh- 
calva, 123, f, MacMdei, 123; fraii- 
ciscana, 55; fusiforinis, 100, grandta, 
55; Ilomrrif 136; hum ilia, 105, 105; 
^iieongrvens, 75; infirma, 87; 
media, 125; laivigala, 49, var, brachy- 
calyx, 49; lancoolata, 88, 89, var. 
■brachyloba, 97, var. Fondlori, 97, vnr. 
pubens, 98, var. sooundoruin, 95; lart- 
orolata var, aptvra, 88, var, hntarU 
loha, 310, var. myosoHJolia, 118, var. 
'oiridis, 110; lateriflora, 118; Leo- 
nardi, 64 j leptopbyl/a, 49; Ifneariloba, 
130; linearis, 88; longiflora, 136,1*56; 
longijlora var. itornen, 136, var. pid- 
chella, 136; MacDougalii, 121, 12S; 
margmata, 88; mantima, 34, 85; 
niariiima f. albiflora, 34; media, 95; 
memlranaoea, 42; mexlcaiia, 67; mi- 
orantha, 95; murioulata, 114; myosoti- 
folia, 118; NelsonM, 123, 125; sect. 
Neuranthla, 29; nevadensis, 125; lU- 
valis, 118; nutans, 125, subsp. sul)- 
oalva, 123; oblongifolia, 123, 1$3, 
var. amoena, 130, var. nevadensis, 
125; oblongifolia var. nimbata, 130; 
obtimloba, 106; ozeophlla, 134, 135; 
ovata, 110; pallida, 76; Palmeri, 43; 
paniculata, 42, 44, var. alaskana, 48, 
var. borealis, 49; paniculata var. 
laevigata, 49, var. longiscpala, 42, 
var. nivalis, 318, var. platyphylia, 59, 
var. subcordata, 60, f. leptophyila, 49; 
papulosa, 88, var. fusiformis, 100, var. 
Imeariloba, 330; Pariyi, 110; pann- 
flora, 34; perplexa, 110; picta, 74; 
pilosn, 340; platyphylia, 59, var. sub¬ 
cordata, 60; polyphyVa, 74; praccoa, 
125; pratensis, 55, £, alba, 55, var. 
borealis, 49; pubescens, 130; pul- 
ohella, 336, subsp. glmca, 136; put- 
monarioides, 70; punotata, 74; re- 
fraota, 118; rivularis, 42; Sampsonii, 
64; secundorum, 95; sibiriea var. 
DrummondU, 140; sishiyouensis, 40; 
sect. Steenhajntnera, 28; sect. Sten- 
hammaHa, 28; stenoloba, 125; stomor 
teohoides, 84; subcordata, 60; sub¬ 
pub esoens, 83; symphyioides, 125; 
toyabensis, 61; toyabensis var. sub- 
mda 66; tubiflora, 126; Tioeedyi, 
106; umbratilis, 87; virginica, B9, 70; 
viridis, 110, var. caelestina, 114, var. 
cana, 115, var, cynoglossoidos, 134, 


var. dilatata, 113, var. parvifolia, 
315; vnidula, 110. 

Mctastolma glaberrlmiun, 200; poduncu- 
larc, 201 

Methyl eliolanlhreiio, Rome effects of, on 
tho Tuor])hology and giowth of yeasts, 
583 

Motopium, 1, 303; BrowiUM, 301, 308; 
Biownd var, hracliycarpum, 308; Lm- 
n(u\, 306, 308, var. Oxyme topium, 
306; Metopinm, 306; toxiferum, 263, 
306, 406, 468, 470, 474; venoflum, 305, 
480 

Missouri Rotaiiical Garden Tropical Rla- 
lion, Balboa, 0. J4., Aduunistraliou 
Building, 176; collections by expedi¬ 
tions from, 175 

Missouri, central, A prelim inn ry list of 
the lichens of, with ecological notes, 
211 

Mitosis in Tradoscantia gametophyte, 
165 

Moisture, offoct of, on growth of Jichons, 
212 

Monocots, Observations on tlio develop¬ 
ment of tho male gametophyte in cer¬ 
tain, 161 ,174 

Monograph of Tctramoriuni and lieu- 
rya, 501 

Monograph of the gonus M(‘rl;(‘nHia in 
North America, 17 

Monographic study of Rhus and its im¬ 
mediate allies in North and Ocntral 
America, including the West Indies, 
265 

‘‘Monte Lirio,'^ as a collecting base, in 
Giiriqul, Panama, 3 78 

Morton, C, V., Panamanian Gesneria- 
ceao determined by, 202 

Mouriria bnimieicaly3:, 193; parviOoia, 
19*1 

Mycocjuidida onychophila, 584; effect 
of methyl cUolanthreuo on growth of, 
588 

Myrica trifolialo, 395 

Myrsinaccae, Panamanian, determined 
by l>. 0. Rtandley, 198 

N 

Napoauthus, 203; repons, 203 

Neostyphonia, 314, 341, 355; integrir 
folia, 360; ovata, 865 

0 

Ocotca 'Wbitei, 188 

0 ^Noill, Fr. Hugh, Panamanian Cypera- 
ceao doterminod by, 180 

Orchidacoae, Panamanian, determined 
by 0. Schwoinfurlh, 182 
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Orchids at Missouri Botanical Garden 
Tropical Station, 175 
Oxalis (lonoxalis) cliiil<iueii8is, 190 

P 

Pachycormus discolor, 442 
Palmac, Panamanian, determined by 
L. H. Bailey, 3 80 

Panama: Collections in the provinces of 
Ohiriqui, Cocl6, and, by E. J. Seibert 
during the summer of 1935, 177; Con¬ 
tributions toward a flora of, 175, I, 
177 

Passiflora apetala, 192 
Passifloraceae, Panamanian, determined 
by E. P. mip, 192 

Pock, Euth E., G. T. Johnson and. Ob¬ 
servations on the development of the 
male gametophyte in certain mono¬ 
cots, 161 

Peporomia antoni, 185; lirattnerve, 
186; mannoreum, 186; livi-vetustl, 
186; Seibertil, 185; subrepens, 187; 
valUculae, 186 
Pernettya coriacea, 197 
Persea al'pigena, 306 
PhUostemon, 417; radicans, 425 
Philostemum, 417; 

Phinaea caripensis, 204; lacerata, 203 
Phoradendron corynarthron var. Sei- 
bertU, 187 

Picramnia polyantlia, 442 
Picrasma antiliana, 441 
Pigment, yellow, of lichens, effect of 
sunlight on, 212 

Piperacoae, Panamanian, determined by 
William Trolease, 185 
Platynema, 27; panieulata, 43 
Pleurothallis cardiothallis, 384; phyllo- 
cardia, 184; triangulabla, 183; 
Tuerckheimii, 184 
Flumerlopsis, 11; Ahouai, 11 
PTW^maria, 27; 34; virginica, 

70 

Pocophorum, 417 
Polygala loptocaulis, 390 
Polygalaccae, Panamanian, determined 
by S. r. Blake, 190 
Polymnia maculata, 210 
Polypodiacoao, Panamanian, determined 
by W. E. Maxon, 180 
Polypodimn astrolepis, 180; dissimile, 
180 

Pongelion glandulmm, 499 
Powell, 0. W., gift of or<fliid garden of, 
to Missouri Botanical Garden, 175 
Psoudosmodingium pemiciosum, 263, 
442; Pterocaipus, 263; Pterocarpm, 
500; rhoifolium, 442, 500 


Pulmonaria, 27; alpina, 107; canadevr 
sis, 70; eiliata, 75; de%tioidata, 140; 
elegans, 43; elUptica, 141; glabra, 70 ; 
lanoeolata, 88; ma/rginata, 88; maH- 
tima, 34; oblongifolia, 123; paniou- 
lata, 43; parvifiora, 34; pUosa, 140; 
virginica, 70 

Q 

Quercus inalgnis, 187; eugeniacfoHa, 
187; Seemanni, 187 

E 

Eauwolfla Indecora, 12 
Ehipidoptoris flabellulata, 180 
Ehododendron catawbionse, 441 
Blioeidimi, 314, 341, 386; omereim, 
387; gldhellvm, 387; miorophylhim, 
386; Potosimm, 387; retusum, 387; 
rugulosuTn, $87; vestitwn, 387 
Ehoeo, development of the male gameto¬ 
phyte in, 162 

Ehus, 312; aoutUoba, 426; albida, 331; 
allophylloides, 392, 494; amerioana, 
301, 330; Andrieuxii, 379, 466, 470, 
474 ; angiistiarvmi, 332; antUlcma, 441; 
aprica, 332; arborea, 441; arbores- 
cens, 441; arbuscula, 332; arguta, 
382; oromatica, 342, 390, 394, 468, 
47$; (uromatica, 435, var. glabra, 394, 
var, mollis, 409, var. sohmidelioides, 
393, var. trilobata, 399; Arsenei, 346, 
476, 483; Ashei, 340; asplemfoUa, 
332; atrovvrens, 332; aurioulata, 332; 
baJiamensis, 426; Barclayi, 350, 468; 
bipinnata, 339; Blodgettii, 426; bore- 
aUs, 340; Cacodendron, 499; calo- 
phylla, 332; Canadense, 331; oanor 
dense, 394; canadensis, 326, var. U- 
Ivnoensis, 394, var. scrotma, 406, var, 
simplicifolia, 410; Canadensis var. 
mollis, 409, var. quvnaia, 413; caro- 
Uniana, 340; Carolvnianmn, 326; ouro- 
Unense, 331; catawbiense, 441; Cav- 
cmUlesU, 441; chondroloma, 370; 
choriophylla, 378; ciliolata, 384; cts- 
monta^ia, 332; oocoinca, 331; Copal- 
lina, 316; CopalUna var., 321, var. 
lanoeolata, 322, var. lemaMha, 321; 
oopallina var. angustifolia, 322, f. 
integrifolia, 323, f. serrata, 323, var, 
arboresoens, 316, f. orispa, 317, var. 
extensa, 316, var. latifolia f. angusti- 
alata, 321, f. latialata, 316, var. neso- 
phiia, 316, var. salicifolia, 316; coral- 
Una, 316; Coriaria, 1, 315; costari- 
censis, 851; oolinoides, 301; Cotiinm, 
300, 301; crenofta, 394; crenatifolia, 
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441 5 divaricate, 433; diversifolia, 
423; dhersiloba, 423, f. (juinquifoUn, 
423, f. radicans, 423; Duckeri, 371, 
dpqann, 331, var. glauca, 331, 
var. mp(rba, 331; eleganhda, 332; 
JUmoryi, 409; (xmia^ 435; so<*t. Eulox- 
icodendroxi, 419; fheifoha^ 329; Fdi- 
cina, 1, 2, 310, 311; fiticina, 2, 3; 
floridaita, 427; Florita, 441; frufr^t- 
cens, 326; fruticomm, 442; Qaloottii, 
348; glabra, 1, 331, 466,468, 470, 472, 
474, var. borcalifl, 340, 472, var. lacini- 
ata, 399; glabra, var. otmiontana, 
331, var. cocctnea, 331, var. diolca, 
331, var. elegans, 331, var. hermapliro^ 
dita, 331, f. laciniafa, 339, var. oc- 
oidentalis, 331, var. Sandlergii, 340; 
glabra x typlnm, 330; glabram var. 
canadenao, 331, var. cardlincmc, 331; 
gracilift, 326; Greenci, 433; gym- 
noclada, 330; Tlapemami, 332; Hart- 
manii, 344, 482; helcrophyllmi, 442; 
Hindsiana, 360; hirta, 326, var. dis- 
aeota, 329, var. laoiniata, 329, var. 
typlma, 326; Tlimile, 426; hvmilis, 
426; hybnda, 330; hypaelodcndrum, 
331; Ulinoerbsls, 394, var. formosa, 
394; intogrifolia, 356, 360, 466, 470, 
var. cedrosensls, 363, 486; integri- 
falia, 365, var. serrata, 360; Uhacensis, 
332; jaliscana, 345; jvglandifolia, 
436, var. Lvadeniana, 436, var. 8amo, 
436; Keameyl, 363, 484; laevioa^dis, 
331; laaccolata, 322; laurina, 415; 
Lentii, 357; lentiaoifolia, 317; lev,- 
eantha, 321; Lev,Hi, 357; Lindeniana, 
437; liveata, 442; lincaUfolia, 442; 
lUioralift, 434; sect. Lobadium, 390; 
lobata, 423; long ala, 332; lucida, 441; 
hidoviciana, 332; macrophylla, 442; 
macropoda, 383, 492; maorothyrm, 
331; media, 332; methopium, 308; 
metopia, 308; metoploUlea, 441; Me- 
iopimn, 308, 348; metophm, 306; 
Mlcbauxii, 324; wforo(jar/?a, 426; 
micropliyUa, 386, 387, 460, 468, 470, 
494, var. voaiita, 387; molUn, 358; 
Muelleri, 359, 472, 484; Nelsonll, 
376, 490; nitem, 332; Nortonii, 394; 
oaxacana, 376, 472; obtuaifoHa, 321; 
oooidentalia, 331; oreopJhUa, 332; 
OaterhovtU, 399; ovata, 366, 468, 476, 
vaa*. Traskiae, 368, 486; oxyaccun. 
thoides, 400; Oxymetopium, 306; 
pachyrrhachis, 378; padhyrrhaohis, 
376; Palmeri, 351; peregrvna, 264, 
^2, 499; pemioiesa, 442; petiolata, 
332; piatacJiiaefolia, 317; polyemiha, 
442; potentUlaefolia, 1, 3, 311; pro- 


fusa, 385, 492; sect. Pseudo- 
scbinaltzia, 360; aocl. Paoiidosuinac, 
343; pfcrocarpa, 500; Pterorarpva, 
263, 442, 500; pulHsetna, 420, 427; 
pulcIuUa, 332; piilviiiala, 330; pji- 
mil urn, 324; piframidata, 332; gverei- 
folia, 420; quinqmfolia, 308; radi- 
canji, 425, var. microvarpn, 420, var, 
vohtbilk, 426, var, vidqevrk, 426; 
rffeseem, 442; sect. Bhoeidium, 386; 
rhomboidio, 435; rubifolin, 349, var. 
flubcordata, 349; Pydhfrgii, 427; aam- 
Ivcina, 332; Bamo, 437; Bandbergii, 
340; sangmnea, 331; aaxalihit, 442; 
Soandrna, 426; acandim, 430; HcJiiod- 
oana, 380; Behiedtana, 373, 375, f. 
V(Uita, 374; schinoidea, 442; subg. 
Sekmaitzia, 341; schmidolioidos, 303, 
var. potosinensls, 301; aimptrvmns, 
377, var. pachynhachia, 375; Bintnae, 
499; HorbijoVia, 332; Standle^, 358; 
striata, 436; sod. Styphonia, 355; 
suaveolcna, 394; sabcordata, 349; 
Buocidaneim, 264, 264, 374, 442, 409; 
subg. Sumac, 315; Tepetate, 382, 490; 
torobintbifolia, 343, 353, 466, 470, var. 
Barclayi, 350, vjir, Loesenerl, 354, 
var. piloaisama, 351; itaacllala, 332; 
ietlatim, 442; totlatoiam, 3; T(tlal- 
siam, 1, 3, 311; Tetlaaian, 1; Toxi- 
oarmm, 420; toxioariim, 426; toxieo- 
dendra, 426; Toaicodendron, 419, 420, 
426, subsp. dixeraitoba, 423, var. ex- 
imia, 435, L malaoolrhliocarpum, 
434, var, nmcrooai^pon, 426, var. qiuir- 
cifolivm, 420, var. radicans, 426, f. 
radicana, 426, var. liydbrrgli, 426, var. 
vidgarc, 420, var. vidgaria, f. radicans, 
426, f. volubiUa, 426; Toxicodnulnmi, 
420; Hoct. Triclio<*iir])ao, 315, 342, 300; 
truhntaUnn, 426; trllobala, 300, 466, 
var, aniHopbylla, 411, var. axonarla, 
408, var. glaberrima, 309, var, i)il()«ifl- 
simu, 409, var. (juinaUi, 413, var. race- 
mulosa, 400, var. serotiua, 406, 466, 
470, 472, v*ir. slmpUdfoUa, 410; ty- 
pbina, 326, 47i, 476, var, laclulata, 
329; typhina var, orb(yreao(W, 326, f, 
diasecta, 329, var. flUeifoUa, 329, var, 
fiUcina, 329, var. frutesoefut, 326, var. 
vindiflora, 326; typhimi, 326; Uillo- 
sum, 426; vtaJwnsis, 410; va4ida, 332; 
varirlobata, 423; variifoliam, 442; 
Veatehiana, 442; venenata, 438; vt,nr 
oaa, 806; VerrUoifera, 263, 438; Per- 
nia, 486, 438; verrucosa, 435; vostita, 
374, var. GMesbreglitii, 875; virons, 
2, 368, 377, 468, 472; viridiflora, 326, 
331, var. oanadenso, 326 
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Mvs, 300, 303, 310, 390, 414, 417 
Mus-Toxioodendron, 418; radioarut, 427; 

toxicodendnmf 427; VemiXf 438 
Eio Cliiricjul Viejo, 178; scene near tho 
headwatois of, ^77; Llanos del Vol- 
oan, boon through the gorge of, 178 
Bosaccae, Panamanian, determined by 
L. H, Bailey, 189 

Bubiaeeae, Panamanian, determined by 
P. C. Standley, 208 
Bubus glaucns, 189 

S 

Sabonraud glucose agar, yeast cultures 
grown on, 584 

Saccharomyeos ollipsoidous, 584; effect 
of methyl cholanthreno on growth of, 
588, on morphology of, 586; cham¬ 
pagne strain, 584, 587, 690; Tokay 
strain, 584 

Sandstone ledges as habitat of lichens, 
213 

Sansovieria, development of the male 
gametophyte in, 162, 163,164 
Sapindus marginatus, 441 
Schmalt&ia, 314, 341, 390; affinis, 410; 
misophyUa, 411; anomala, 409; 
armaria, 408; aromatioa, 395; Ashei, 
340; Baleerl, 400; "botryoides, 400; 
omodes, 410; cognala, 400; copalUna, 
317; crataegifolia, 395; orencta, 395; 
cruciata, 411; elegwntvla, 400; Em- 
oryi, 409; formosa, 395; glabra, 
332; gldbraia, 400; glaitca, 400; 
glomerata, 400; hederacea, 411; Inrta, 
326; hirtclla, 400; ^Uinoensift, 395; 
lanceolaia, 323; Imiocarpa, 406; le%o- 
carpa, 400; Imicantha, 321; meda- 
cophyUa, 409; Micimmi, 324; mi- 
orophyUa, 387; Nortonil, 395; 
ohtuslfoha, 321; Orvgam, 411; oxy- 
acanihoidcs, 400; pubeftorn^, 400; 
pulchella, 409; pvncliculala, 411; 
qmrexfoUa, 400; qumata, 413; race- 
mulosa, 409; ribifolia, 410; sabvlosa, 
400; soahrrida, 409; sfrotwa, 406; 
heirata, 395; si/niplicifolia, 410; aim- 
miTiea, 411; suaveolens, 395; mb- 
pmnata, 400; tMophylloides, 400; 
trilobata, 400; trimerxiata, 411; vi/rens, 
377 ^ ^ ; 

Sohmaleia, 314, 341 
Schmidelia Cominla, 441 
Schweinfurth, 0*, Panamanian Orchi- 
daceae determined by, 182 
Senbert, Bussell J,, Bobort Woodson, 
Jr. and. Collections in the provinces of 
Ohiriqui, Cocl4, and Panamfi., by B. J. 


Seibert, during tho summer of 1935, 
177 

Smith, L. B., Panamanian Bromeliacoae 
determined by, 180 

Soil, as a habitat of lichens: of glades 
and abandoned fields, 214; of dry, 
rocky, woody hills, 214; of moist 
woods, 214 
Solidagineae, 248 
Spathelia rhoifolia, 600 
Spiranthes Scopulariae, 182 
Standley, P. C., Panamanian plants de¬ 
termined by: Araliacoao, 196; Melas- 
tomacoae, 193; Myrsinaceao, 198; 
Bubiaeeae, 208; Thymelaeaceao, 192 
Steenlimnera virginioa, 70 
Steenliamm&ra, 27, 29; maritima, 34; 

mrginica, 70 
Stellaria ovata, 188 
Steyermark, Julian A. Studies in 
Q-rindolia. Ill, 225 
Studies in Crindelia. Ill, 226 
Studios in the Anacardiacoao. I, 263, 
II, 499 ’ 

Slyphoma, 314, 341, 356; mtegrifolla, 
356, 360; mollis, 358; serrata, 360 
Sunlight, effect of, on growth of lichens. 
211 ' 

T 

Terebinthus BrovvnU, 308; Brownei, 
305, 308 

Tetrad in certain monocots, 168, 163, 
163, 164, 174 

Totramerium, Monograph of, and Hon- 
rya, 501 

Totramerium, 501, 503, 508; aureum, 
633, 688; Oalderonil, 519; cocruleum, 
637; costatim, 548; diffusum, 534; 
sect. Eutetramerimn, 509; flavxm, 
537, 560; fruticosum, 517; gmicvr 
latum, 537; glandulosum, 63^ 688; 
glutinosum, 522; gmlanense, 537, 
553; HlUli, 515; Hintonli, 524; his- 
pidum, 511, 527, 678, 680, 68$, var. 
Greemnanil, 531; jasminoides, 537; 
Langlassel, 523; latifolium, 538; lep- 
tocaule, 516; macrostachyum, 520; 
7nontevidcnse, 538; muUiflorum, 588; 
nemorum, 621; nervosum, 611, 670, 
678, 680, 68$, var. acuminatuni, 568, 
var. angustifolium, 512; mroosxm 
var. hispidum, 527; occidentah, 538; 
odoratissiimm, 538; oloaefolimm, 638; 
ovalifolium, 518; ovatum, 613; pa- 
nioulatwn, 538; platystegium, 586, 
674, 58$; polystachyum, 625; racemxi- 
losum, 638; tubrum, 536; scabrum, 
532; soorpioides, 538, 546, 664, 661; 
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sessUlfoliujn, 522; sessilifolkm, 538; 
Standleyl, 514; stipulaceim, 638; 
tonuisfliinum, 526; aocl. Torreyella, 
509, 535 

Tetramorium, 508, 537, 644 
Thaliclrum podocarpum, 188 
Thevetia Ahmm, 11; nitida, 11 
Thouinia aeummata, 263 
Tliuraria, 226 

Thymelaeaceae, Panamanian, deter¬ 
mined by P. 0. Standley, 192 
Tonduzia maciantha, 12 
Toxicodendron, 1,417; ahongim^ 434; 
Altissimwn, 499; AndriemU, 379; 
Afhoreum^ 441; arieonicum, 425 ; 
liiermtwm, 435; Blodgettii, 425; 
oomarophylhim, 422; oompacUmf 420; 
copaUimm 317, var. latifoVmm, 317; 
ooriaoeumf 422; Crenaivm^ 342, 390, 
395; cmeaUmt 395; desertorm, 425; 
divaricatum, 433; divcrsiloba, 422; 
dryophilum, 423; eximium, 435; 
fothergdloides, 426; Qlalrm, 426; 
glalrmfif 332; goniocarpvm, 425; 
hespcriwnif 425; MvnAMamm, 360; ia- 
tegrifolmm, 360; Uophyllvm, 423; 
laetevirens, 425; Imrinim, 415; Le??- 
357; 423; IdngipeSj 

425; maorooarpum, 425; macrophyh 
lum, 442; magnim, 425; miorophyl- 
hm, 387; mol2e, 358; mo7i;(too^, 
420; Negmdo, 425; oxyoarptm, 423; 
phaseoloides, 425; Fimatis, 438; Pm- 
watim, 488; poftmtUlifolmm, 3, 311; 
pvibesoens, 420, 425; pmxkm, 324, 
425; 425; qnercifolia, 420, 

49^; radicans, 419, 425, 498, var* dl- 
vailcata, 433, var. eximla, 435, var. 
llttoralls, 434, var. verrucosa, 435; 
radioms var. mioroompa, 425, var. 
mmole, 425, var. voWbile, 425; rhom- 
boideum, 435; rubifolwm, 349; rufes- 
eens, 425; Bydbergii, 425; Sdhicdc- 
omm, 381; eemporo^em, 377; Bet- 
rotvm, 425; striata, 430, 406; tm- 
bMhifolkm, 358; Tcxioodondron, 
420; trUobatum, 400; triphylUm, 
425, var. trilobatum f. glaberrmim, 
400; iyphvMm, 326; vaoocarum, 423; 
va<Hcanm, 423; vemlcifera, 263; 
sect. Vemix, 486; Venux, 436, 438, 
466, 468, 470, 474; Vemix, 438; ver- 
ruoosvm, 485; VeikbUe, 425; Vulgate, 
425 

Toxicodendron, 810, 314, 390,419 


Tradoscantin: liirsutiflora, 174, and T. 
paludosa, i67, dovolopment of malo 
gamotophyto in, 101; unnamed hy¬ 
brids, dovclopmcmt oi malo gameto- 
phyto in, 161, 17 i 

Tree trunks, as a habitat of liehons, 215 
Troloaso, William, I^maniauijm plants 
dotormined by; Loranlhacoao, 187; 
Piporacoiio, 185 

Tropical America, collecting plants in, 
177 

Twrpinia, 314, 341, 390; aromatioa, 395; 
glabra, 395; pubeeoene, 395; sumeo^ 
lens, 395 

V 

Vacuoles in Tradoscantia gamotophyte, 
165,171,774 

Valle do Anton, 179, view into, from 
southern rim, J79 

Vallosia antillana, 13; Balleyana, 14; 

flexuosa, 14; glabra, 13; monlana, 15 
Vernix, 418, 436 
Vinoeioxicum chlrlq.uense, 199 
Vriesia subsecunda, 181 

W 

Water courses, bods of, as a habitat of 
lichens, 215 

Woinmannia pinnaia, 189 
Wimmor, F. B., Panamanian Lobelia- 
coae determined by, 209 
Williams, Louis 0. A monograph of the 
genus Mertonsia in North America, 17 
WM/eria, 27 

Wood, old and decaying, os a habitat of 
lichens, 215 

Woodson, Robert B. Jr. Now or other¬ 
wise noteworthy Apocynacooe of trop¬ 
ical America, V, 11; and Russell J. 
Seibert. Contributions 1*oward a Flora 
of i^anamo. 1. Collections in tlio prov¬ 
inces of Ohiriqui, Cocld, and Panamli, 
by R. 5, Seibert during the summer of 
1935, 175 

Y 

Yeasts, Some effects of methyl cholanth- 
rono on the morphology and growth 
of, 583 

Z 

Zymonema dermatitidis, 584 







